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ABSTRACT\

The age of automation has established its foothold in

today's society. Ccmputerization now affects almost every-

"* one's job, and sharing of inforzation is vital to successful

job performance. Manual transfer of information is ineffi-

cient and prone to error, so another means is needed. One

option is computer networking. Both Local Area Networks and

long-haul networks presently exist, but they are either very

expensive or hardware dependent.
It would normally require a long lead time and high

costs for the military to acquire an information transfer
system. To provide a readily available, low-cost file

transfer system, the authors developed an assembly language

program named MICROLAN, which is written to work with three

of the main microcomputer cperating systems (CP/M-E0,
CP/M-86, and .S.DOS) and to take advantage of RS232 tech-

nology. MICROLAN was tested successfully for file transfer

at up to 4800 baud, and suggestions have been included as to

possible uses for 1ICROLAN in the military environment.

Additionally, possible methods for upgrading MICROLAN are

also included. >'. "}*( tt c. . " "
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I. INTIRODIJCTION

The age of automation has established its foothold

within the civilian as well as military communities. Very

few jobs are left unaffected by computerization. Military

or civilian, the "boss" is only as competitive as his cr her

information - which must be accessed or acquirel from

outside sources. Application cf this to current automation

implies sharing database information between computers. For

example, consider two users of a manual, each holding part

of that manual in their files. If one of the users sudlenly

needs information from the other user's portion of the

" manual there needs tc be a means for access. In certain

applications, especially military, speed is essential in

information transfer. Transcribing data in the manual mcde

is ineffective due to slow response time and an increased

chance of error.

One option that will help eliminate some of these orob-

lems is networking. There are two different types of

networks presently in existence, long-haul anI local area.
long-haul pertains to large geographic areas; examples being

TELZNET, TYMNET, ARPANET, and the public telephone systea.

local area concerns itself with a much more restricted
geographic area; examples being ETHERNET,OANINET, PCNET,

WANGNET, and LOCALNZIT 20. Our interest lies within the

field of local area networks (LAN).

,- One major distinction between types of LANs is baseband

versus broadband. Baseband is limited to transmission of

bits of information while broadband allows transmission of

video, audio, and digital data. Normally, baseband is also

limited to single channel connections while broadband allows
multiple channels for transmission. For our interests, the

8
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key factor is that broadband requires expensive hardware and

software. We have therefore focusel on a baseband LAN
system.

To focus our efforts even further, we compared asynchro-
nous versus synchronous data transmission. In asynchronous
transmission, machine interface is controlled by start and

stop signals (handshaking) between the two microcomputers.

Synchronous transmission requires both micros to operate on

the exact same timing signals, either through a shared

timing circuit or highly accurate timing systems at both

ends. By themselves, no two computers - even of the same

make and model - can be guaranteed to operate synchronously,

and the cost of highly accurate timing is out of ranje for

the small user. Since the military needs a low-cost,

readily available system (see Chapter IV), we focused our

efforts on asynchronous, baseband LANs.

LANs have become a common addition to many large organi--

zations. They provide communication within a building or

small groups of buildings, such as on a campus. Specific

configurations depend on the volume and characteristics of

the traffic, and the demands Flaced on the system. local

computer networks can also s1bare peripherals. Sharing

printers can be very cost-effective. By reducing the need
of multiple printers, the idle time is kept to a minimum.

Also, if one breaks down, the operator takes advantage of

one of the other shared printers. Electronic mail may also

* justify the network depending on its implementation.

The military, which for our purposes is another larye

organization, has many of these same needs. The acquisition

process varies between organizations. Standard acquisition

methodology for the military is to evaluate present and

* - future needs, come up with a list of requirements which a

system could accomplish, competitively bid the system, and

then await completion by a chosen manufacturer. This is an

9
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over-simplified description of the actual process, but -it

will suffice for this discussior.

A large factor in determining which systems will be

actually be acquired by the xilitary is availability of
funds. To alleviate some of the monetary problems, DoD

tries to incorporate systems which can be used by the four

major services; Navy, Air Force, Army, and Marine Corps.
Lead-time required to obtain ar operable network satisfac-

tory to one or more services is usually measured in years,

and the final product usually neglects the needs of some

echelon levels.

To fill the time-to-acquisition gap, we have developed a

program, 4ICROLANI for transfering computer files between

the types of microcomputers that are already present in the

field. Since we use equipment and technology already avail-

able in the field, our miniature LAN can be quickly and

cheaply installed. Cost is discussed in Chapter II.
To simplify the design of MICROLAN and ensure the flexi-

bility of operating cn different microcomputers, we did not

include protection from collision of data on the transmis-

sion medium if more than one micro tries to transmit a file

at the same time. If a second user tries to transmit a file

while a file transfer is in prcgress, the receiver for the

original file transfer will have a checksum mismatch with

" the original sender. Eventually the file will make it
through, but transmission will ke disrupted until the second

transmitting unit decides to stcp sending. As a result of

this problem, a second file transfer session cannot be

safely started until the first file transfer has been

completed. We refer to this limited capacity of only cne

file transfer on the net at any given time as "low density"o
traffic.

'Copyright 1985, Roger D. Jaskot and Harold F. Henry
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MICICLAN allows transfer of computer files from a disk

(hard or floppy) in one micro to a disk in another micro.

The files can be man-readable data or text files or machine

readable operation code. MICRCLA IN also takes advantage of

common equipment that is inherent to the majority of micro-

processors. As an example, the RS232 is a standard inter-

face connection on most microcomputers. Any medium that

accepts the RS232 (hardwire, AC modem, phone modem, fiber

optics, etc.) can be used with 1.ICROLAN, whereas other file

transfer programs are company/device dependezt. A particu-

larly cheap medium would be the use of existing power system

wiring (ie. - the wall power ilug) as an access to cther

computers. However, a device called an alternating current

(AC) modem would be necessary to make such a connection.

Such a device is now available off-the-shelf.

The training required to use MICROLAN is minimal. The

necessary computer skills should already be present for

those personnel presently workir.g with the military systems.

Actually, only routine clerical skills are needed for E roper

operation.

I
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II. PROGRAS DISCRIPTION

The intention of this chapter is to give the reader a

hroad overview on the purpose and functions of AICEOIAN. A

detailed description involving assembly language is

available in Appendix A.

MICECIAN is a file transfer program intended for Qse

with most microcomputers. It's a very straightforward

program designed to reduce the need for manual transcription

and delivery of files. The reduction of error inherent with

the manual transcription is a benefit with this system. The

program can be used between microcomputers within an office

or between different buildings. The design of the program

is based on the lower networking levels (see ChaFter 4).

MICROLAN is readily available ard can be implemented in any

size military command or installation. It is presently

written in assembly language for CP/M 2 - 80, CP/M - 86, and

MS.DOS. 3 (Copies of each program can be found in Appendices

C,D, and E respectfully. Very minor changes will have to be

made to the program, depending on which microprocessor is

used). Using one of these three versions as a basis,

MICROLAN could be translated to operate in another language,

if needed. However, we feel that these three versions

should be compatible with the majority of the systems pres-
ently operating in the military. MICROLAN has been tested

on Northstar, Apple, and IBM microcomputers.
In MICROLAN, we have improved on asynchronous

(character-i'y-character) transmission by adding the higher

speed of synchronous transmission. Rosner states that:

2 Pegistered trademark of Digital ResearchKBegistered Trademark of Microsoft Corporation
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Low-speed, asynchronous character-by-character terminals
operate in typical speed ranges of 75 to 600 bits/second. This class of tarifnal is a nonintelligent
device and thus cannot respond to the protocol features
of a packet switch interface. High-speed svr.chroncus
biock-hy-block terminals operate in typicai speed ranges 0
of 1200 to 9600 bits/second. This class of terminal can
range from non-intelligent - which can only respond to a
very limited set of level 2, link-control commands - to
high.ly intelligent, processcr-controlled terminals -
which can support all packet switched network protocol
features with the rcssible ezception of multi le simul-taneous logical connections. [Ref. 1: P- 118]'IJ

M IC.OLAN is asynchronous in transmission method.
However, due to its structure, .fICROLAN can operate at the j
speed of synchronous transmissicn (theoretically, as high as

19,200 baud). The value of 19.2 kbaud is the practical

limit for RS232 hardware units.

We realize that there are systems with faster transfer

rates presently available, however, the hardware re-luired

increases the cost of the systen dramatically.

Since MICROLAN is a baseband LAN, we will compare its

cost to other baseband LA s. All of the costs given assume

that the user already has the microcomputer to be used in

the system. The cost for Ethernet is $988 per user, with a

minimum starting cost of $2202 [Ref. 2: p. 151] Omninet

costs $650 per user with a 2230 minimum [Ref. 2: p. 141]

and PClet costs $742 Fer user with a !1762 minimum [Ref. 2:

p. 129] MICROLAH has no minimum cost for software (the

program listings are in Appendices C, D, and E) or for a

starter kit. The cost for hardwire connections should be a

maximum cf $50 for a small system, and for an AC modem

connection would be about $150 per user. By restricting

HICROIAN's capabilities, we have been able to provide a

readily available, lcw-cost LAN system. User interface w..th

,IICRCLAN is minimal, and is driven by on screen instructions

once the user has initiated program execution.

MICECLAN is intended for use by organizaticns as d

convenience, and as an alternate means of sharing

1I
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information that is not time-sensitive. By "convenience",

we mean that you can get or send the information without

having to leave your work station. "Time-sensitive" means

that the information loses value with every extra second

that it takes to get to the receiver.

MICECLAN requires action on both sendin; and receiving

ends to initiate transfer. The users must meet on the net
at either a standard time (e.g., 0900 each Tuesday), or they

must coordinate just prior to starting file transfer (e.g.,

a phone call saying meet me on the net and send the file).

Timing as far as whether the sender or receiver starts first

is not critical; however, the send portion of MICROLAN dies

after aLout a minute with no contact. If this occurs, the

computer must be rebooted. The receive portion of MICROLAN

will wait indefinitely for contact from the sending micro.

To show how MICRCIAN is used for file transfer, consider

Capt X, who needs information from Lt Q on a new project.

(Procedures would be the same if Lt Q needed a printcut of a
file, but Cdpt X had the priater.) Assuming that the phys-

ical connections are already made, Capt X calls Lt Q and

tells the Lt to send the file or the net in 15 minutes. At

that time, both Capt X and Lt C type "MICROLAN" followed by

a carriage return. If they are using the CP/M - 86 or
MS.DOS versions, the Capt and Lt will now be asked to select

transfer baud rate from a menu (see BAUDMSG in Appendix F).

The selected baud rates must match. Next, as the receiver,

Capt X types an "R". The Capt is asked whether to write the

file to the A, B, C(for CP/M-86 or MS.DOS), or default disk

drive. Once the Capt selects the appropriate disk drive,

his or her micro is in the receive mode and proceeds under
control of MIICROLAN until file transfer is completed. As

the sender, Lt Q types an "S" to enter the send mode. The

Lt is then directed to enter the name of the file to be
transferel in the format "B:Filename.Filetyp e" where B

14



represents the B disk drive. If the file was in the C

drive, the Lt would replace the B with a C. If Lt Q typed

in the filename in the format "ilename. Filetype", IICROLA.

would assume that the file is on the default disk drive.

Once Lt Q has entered the filename, MICROLAN takes over and

no further action is required of either user unless Lt Q

decides for some reason to abort file transfer. If the Lt

should decide to do so, he or she could stop sending the x
file by pressing the <Control> and "C" keys at the same time

just after a 4*" has been printed on the screen to indicate

that a 128-byte frame has been acknowledged.

MICRCLAN begins by sending and receiving "handshaking"

indicators allowing the micrcs to become synchronized.

After the program is satisfied that they're in sync, the *."

transmitting micro sends the filename and ensures through

error checking that the correct filename was received.

After this acknowledgement, the transmitting micro begins

sending 128-byte blocks of information across the line. A

checksum is calculated throughout transmission and is

checked after each block is sent. If it checks good, then

transmission is continued with the next block. If an erzor

is detected, then the block is retransmitted. This proce-

dure is continued until the entire file is sent. When the

end of the file is reached, at "end-of-file" indicator is

sent, telling the receiving zicro that no further file

information will be coming and to go ahead and close the C'..

file. A handshaking process then takes place, acknowleiging

file transfer is complete, and that both micros are ready to

return to the operating system. Both micros then exit the

program and are ready for the operators next desired

command. it must be noted that, while NICROLAN is

executing, the two microcomputers cannot be used to perform

any other operations. ii
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There are some safety factcrs incorporated for ease of

operation. First, if the transmitting operator decides to

abort transmission at any time, an input of "control C" will

execute the abort. A message will let the receiving oper-

ator know that file transmission was aborted and that an

-.-- empty file exists under that filename. Second, if the

receiving file already has an existing file with the same

filename, or if the transmitting micro cannot find the
desired file, execution will stop, advising both sides of

the situation. Third, if the receiving micro has a full

disk and cannot receive the entire file, transfer will be
aborted and both the operators %ill be advised. Appendix A

expands on the above routines if any clarification is

needed.

1ICECLAN has been tested fcr operation in sending both

man-readable text/data files and machine-language commani

files. It has been tested for transfer at 1200 baud between

two Apple micros, tvc Northstar micros, Apple to Northstar

and Ncrthstar to Apple. Tests were also run at 4900 baud

from Northstar to IBM PC , IBM PC to Northstar, and between

two IBM PCs. Operation of HICFOLAN was also tested at 9600
baud between two IBM PCs; however, the code lcgic used ia

MICROLAN proved unable to cope with the timing problers at

this speed. Future revisions cculd overcome these problems.

These tests were performed using hardwire connections;

however, results should not vary with different connection

media.

16
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III. AILITARY IPPLICATIONS

MICPOLAN can be used by the military to help meet

current information sharing needs. Its attributes help

alleviate certain prcblems that exist in current systems or

that arise when obtaining a new system. One major prcblem

the military encounters is the time delay that exists

between statement of need and delivery to the service. Too

often is the case that when the finished product is finally

fully operational, the "threat" is at an advanced stage,

thus making the system somewhat obsolete. Rather than
waiting for a technolcgical breakthrough to occur that will t. =

take care of any possible future threat, a system has to be

deployed to counter the current "threat". MICRCLAN is

available for immediate implementation. It can be used by

itself, as an enhancement to existing systems, or in the

develolment of future systems.

The option exists for intra- as well as inter-service

use. If the need for joint interoperdbility doesn't arise

in a specific situation, ICROLIN is still fully operational

within the realm of a single service. Inter-service use

poses no major changes either. The same existing hardware

and software are still used. MICROLAN can be quickly

adapted to almost any microcomputer, thus overcoming the

profusion of dissimilar equipmert in the field.

Required operational training of personnel is kept to a

minimum with MICROLAN. The military employs a vast range of

users, varying in educational backgrounds. MICROLAN's ease

of operation is limited only by the most rudimentary

knowledge of the typewriter keytoard.

Cost overruns, scheduling delays, contract disputes, and

a myriad of other pitfalls plague the Department of Defense

17
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budget. HICROLAN is inexpensive, available, and easy to

incorrorate. Adhering to these attributes, MICROLAN would

not be a financial burden to the military. "Word of mouth"

is one of the best promoters of a new product. Enhanced by

promotional meetings, computer bulletin boards, satisfied

users, etc., MICROLAN's usefulness will hopefully be widely

disseminated to all facets of the military.

This chapter presents some examples of how MICROLAN

could be used by the zilitary. It will also cite some exam-

ples of how the military is presently trying to automiate

information distribution.

A. NAVY

The U.S. Navy has undergone a major face-lift over the

past two decades. Significant breakthroughs in technology
has offered tremendous advances in ship-building desigr and

associated weapon systems. rue to these advancements,

decision-making by the warfare commander has been quickened

by slorter planning cycles, dissemination of orders, and

resulting outcomes of those orders. The "real-tine"

response to any attack has had to be critically shortened in

order for present day operations to be successful.

Turn-around time in paperwcrk has also gone through many

changes in attempts to miniuize slack time caused by

tedious, but necessary, record keeping. Personal files,

parts orders, and safety statistics are just a few cf the

necessary informaticn requirements for any large

organization.

Whether it be in an operational setting, such as the

Combat Information Center (CIC) aboard a ship, or in a

shore-bdsed supply facility, the ,,Tavy is always looking for

ways of reducing the workload placed on its personnel. One

such system that the Navy is presently pursuing is the ZOG

18
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[Ref. 3] system, which has been placed on board the aircraft

carrier, the USS Carl Vinson, as one of three microcomputer

networks. This example will pxovide an idea as to what the

Navy is looking for in the field of computers.

ZOG is a general-purpose huzan-coaputer interface system

that combines the features of a database system, a word

processing system, and an operating system shell. This

system is a distributed database system implemented on a

network of 28 high-powered personal computers (PEEQS),

interconnected via a wideband Iccal area network (Ethernet).

The uses of a local area network with computers are

seemingly endless. A few exauples of the ZOG system will

suffice. On board tie USS Carl Vinson, ZOG has been used as

a software management database, well suited for structured

software development. It has also been extensively usel to

implement forms of electronic communication, such as elec-

tronic mail, bulletin boards, and teleconferencing. In a

more advanced area, ZOG was used for project management; to

develop multi-level task structures which could be used not

only for planning, but for implementing and evaluating as
well. Other areas that were explored were training, inter-

facing with an existing system, and retrieval of emergency

operating instructions (in this case, for commercial nuclear
power plants). As with almost any new system, there's

always room for improvement. An extension of ZOG is the

Xnowledge Management System (K S). In KNS the model of a

frame has been extended to irclude graphical as well as
textual items.

The ZOG example provided a good insight as to where the

Navy is looking in terms of newer technologies. Akscyn an.1

McCracken brought out a good point in their report (Ref. 2).

That is, how the users of the system can make their work

isable by others, especially since there are few situations

in the real world where people do not depend on interactior

with others to accomplish their work.
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Our file transfer program, integrated in a local area

network, could alleviate some cf the problems. To gai. a

better perspective on the usefulness of this program, let us

- state that this project was nct intended to be used in a

time-sensitive environment. An example of that would be in

luse with the Navy Tactical Data System (NTDS) updatin-

friendly as well as enemy positions. In this situation,

seconds are critical concerning command decisions.

One area where this system could be very useful is in

the supply system. It is irrelevant as to whether the

supply department involved is shore-based or afloat.

Transferring files, part orders, etc., between buildings or

ship compartments would drastically reduce the manual labor

presently involved. Consolidating the payroll system woull

greatly reduce the space reguired for all of the' necessary

paperwoLk.

Electronic mail would be a good use also. The adminis-

traticn departments would find it useful in preparing

command-wide bulletins (e.g. Plan-of the Day) or collati.g

fitness reports. 1he communications department could

utilize the system for drafting message traffic. Instead of

congesting the commanding officer's desk with messages

awaiting approval, they could be sent to his disk, which he

could then address at his own leisure, returning finished

copies at will. The maintenance department could "converse"

with the supply department in a more organized manner

concerning needed equipment. The safety depirtment, ir

conjunction with the maintenance department, would be alle

to pass or collect necessary statistics needed for periodic

reports.

These are just a few examles which could be incorpo-

rated within a command. The) would not have to utilize

these opportunities all the time, however the option wculd
he there. The main benefit of this system is elimination of

21

-. ". .."" --'."-."- ." -- .-.-.- ""..-..-' .- '-". .



transferal of paperwork between departments (or even within

lepartments). Having a condensed file of needed information

on one disk would definitely reduce the amount of lost

information due to scattered, and inadvertently discarded,

paperwork. One important aspect to keep in mind is that the

manual method of information transferal would still be
available, if needed for one reason or another.

B. IBRi

The U.S. Army does not enjoy the luxury of being numeri-

cally sulerior to present day oposing forces. Even though

the Army has a slight qualitative and technological advan-

tage, the threat combines its numerical advantage with its

increasing weapon and combat technologies to at least

nullify the slim margin the .S. presently holds.
The Army, like the other services, tries to utilize as

much new technology as possible to sustain this margin.

There is more information on and about the battlefield today

than ever hefore, however, the staff essentially still

processes the information in a manual mode. There are scme
automated procedures, but the bulk of the system contains

mostly manual procedures.

In order to alleviate sowe of these problems, the Army

has introduced CPASS (Command Eost Automated Staff SuFport

System). (Ref. 4] The primary purpose of the CPASS system

is to provide automated assistarce in performing staff func-

tions. The automaticn devices and software of the system

are tools that exand the staff's capability to handle more
information and to utilize the information more efficiently.

Some of the intended uses for CEASS are:

a) An information processirg system to develop and
execute staff plans ani oerational orders.
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b) Provide a near-term staff wide command post automated

information distributior and decision support

capability.

c) Provide more real time and near real-time accurate

information to commanders and their staffs.

d) A graphical situation display and hard copy overlay

capability.

e) Automation for both tactical and garrison applications
without a requirement for intensive train-up or tran-

sition to meet deployment or operational requirements.

Such a system is required for daily use, not just to

support the deployed command post.

f) A initial capability for the evolutionary develoFment

of concepts, doctrine, prccedures, hardware, and soft-

ware for the continuing automation of command post

staff activities.

g) Capability to support the dispersed command post in

accordance with current doctrine. It must demonstrate

the additional operational and organization changes

required to suprort the dispersed command post.
Items b,e,f, and g are along the same intentions (auto-

mation of commands, information sharing, and minidl

training requirement) as that of MICROLAN. The hardware/

software make-up of the CPASS is unquestionably larger and
more complex than our system. However, some of their cono-

nents and structures are used for the same basic purposes as
ours. A few of them are:

a) Within the command post cluster, devices are intercon-

nected by a local area retwork (LAN). The LAN is
physically versatile and can interconnect devices in

all shelter configurations of a command post cluster

(expaniable shelters, buildings, or within an armored

command post vehicle or van). Media types to be used

in LAN include twisted pair wire, coax cable, or fiber

optics.
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b) A Network Computer Unit (NCU) containing a network

interface element and a fficroprocessor performs data

routing functions within the work station, and between

the work staticn and other cluster devices.

c) The file storage device stores elements of the data

bases of other command pcst clusters in anticipation

of combat loss or equipmert malfunction.

d) The communications processor, in conjunction with the

communications devices cf the area communications

system, provide end-to-end message transport service

to allow essential interstation communication, such as

message routing, data base interactions and graphics

data transfer.

The required personnel training for CPA3SS is very

similar to ours. The introduction of CPASS is not projected

to require increased command post manning levels, new mili-

tary occupational siecialties, or Army skill indicators.

Operators are those who are already assigned to command post

staff functions. Rcutine clerical skills are the minimum

essential personnel qualification skills needed to a-erate

the system (i.e., typewriter keyboard, filing, etc.).

The CPASS example is a good indicator of what direction

the Army is heading in terms of camduter use. Our system

contains many of the same qualities that the Army desires

and requires.

C. AIE FORCE

The Air Force is deeply invclved in networking headquar-

ters and tactical functions. However, the focus is on

expensive broadband networks and tends to neglect the

smaller users. The report or the Hardened Tactical Air

Contrcl Center (HTACC) even states that:
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Of the three major functions in the HTACC--intelligence
operations and lo istics--the direct automation support
from the CONSTANT WATCH Program is largely restricted to
the intelliqence and operations functions under current
plans. Ir.,irect support for logistics functions will
result from the automation cf intelligence and opera-
tions functions which logistics uses and from secondary
use of the communication capabilities implemented under
the CCESTANT WATCH program. 'ventually, logistics auto-
maticn requirements must be addressed, and hopefully,
integrated with the intelligerce and operations activi-
ties. [Ref. 5: p. 11.4]

The HTACC involves use of high-cost broadband tech-

nology. Our method could use the power cables that must be

present anyway, an- requires cnly an AC modem and otinimal

cabling in addition to the RS232 that is standaid on most

microcomputers. Since the logistics requirements are not

real-time, and shouldn't be extremely high density in

traffic, they could te supported by MICROLM!. Reports on

status of supplies and requests for movement of supplies are

the types of traffic that could be expected on the system.

Also, minor information transfer between control positions

in the TACC could be accomplished on our system, reducing

the workload on the real-time IAN system.
The Air force is also working on a LAN (PENTANET) for

the Pentagon to provide:

a) The exchange of data between local and remate interac-

tive Keyboard Video Display (KVD) terminals and local

and remote processors, wherein local and remote

connote devices within and exterior to the Pentagcn

b) The electronic exchange of variably formatted reports

and documents between local and remote workstations

c) The local and remote distribution of digitally encoded

graphic and facsimile products

d) The transfer of data files between local and remote

processors and between local and remote peripheral

devices

24
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e) The transfer and distribution of teleconferencin and

commercial video and associated analog voice, and low

speed analog and digital control signals

f) The switching and exchange of analog and digitized

voice signals between users. [Ref. 6: p. 9]

Here, our program could be used to supplement the

PENTANET as an interoffice message transfer system, reducing

the major net's worklcad. The aemos could include coordina-

tion on letters or short documents that can also be sent

using cur program. File transfer via MICROLAN is not

limited to text. If one office has a program that ancter

would like to use, it can be passed over MICROLAN, even if

the ccmputers are not the same trand name product.

Ancther Air Force function that could make use of our

program is the Base Information Transfer System (BITS).

BITS is the base mail system. Memos, completed forms, blank

forms, appointment notifications, general mail, and coordi-

nation copies of documents are transported around base using

this system. Base administrative personnel pick up the

correspondence, take it to a central processing office, and

then deliver it to the destination. From past experience,

BITS has been known to lose messages, and the only way that

has been recommended for improving timeliness of service is

an increased number of delivery runs [Ref. 7]. To implement

more runs would require more personnel, therefore increasing

costs. Use of MICRCIAN would have a low one-time cost and

almost no upkeep. One additional reguireMent for imple-

menting cur system on a base-wide basis, if power system

wiring is to be used as the net, would be installation of

capacitors on power transformers to allow the LAN to cover a

wider area of the base. The capacitors woull allow our

signal to pass through the transformer while preventirg the

AC power from crcssing over. Installation would be only a

minor problem. Hemos and coordination would require no
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modification to be passed using MCROLAN. Reports and

supply requests could be formatted and transferred to action

agencies for printout on the receiving end.

One possible use was suggested by Hq Tactical Air

Command, Tactical Air Forces Interoperability Group (TArIG).

TAFIG identified a need for transfering wing or squadron

databases to computers onboard aircraft. This would require

either a disk system in the aircraft or storage of the

program on a programmable memory chip, which would be more

reasonable. This system would provide pilots with data

through the onboard computer, decreasing some of the time

that would be required for briefings on the ground.

D. HARIIE CORPS

Fe contacted the Marine Corps Command and Ccntrol

Systems Cffice at Camp Pendletcn, California to deteranine

S. what types cf network systems they were looking for. They

. indicat3d that they have immediate needs for interoffice

file transfer and mailgram systems, both of which MICROLAN

can provide. They also have a need for a tactical message

transfer system in the 9600 baud transfer range, which would

have to be able to be sent via encryption or other secure

means. Our system of transfer usinj RS232 technology and

* iI the buffers built into 1ICROLAN should allow transmission

*via a variety of media, includirg fiber optics. Although we

have not tested AICRCIAN with encryption, we do not expect

serious problems in doing so. In addition to these uses,

the CPASS system mentioned under the Army section of this

chapter contains uses that wculd also apply to marine

operations.
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E. CHAPTER SUMIMARY

In this chapter, we have presented several possihle uses

for our file transfer program in filling present require-

ments of the four service branches. We have not atterpted

to enumerate every pcssible application of our program, only

some representative uses for each service. There are most

certainly more file transfer uses that exist that MICROLAN

can be applied to. The key prerequisites for using our

system are that the lata is rct time sensitive and that

traffic is low-density. A review of our suggested uses 'or

MICROIAN shows that there are applications throughout the

spectrum of service organizations-whether in the back office

or on the battlefield, shipbcard or aboard aircraft-that

meet these prerequisites.

Use of MICROLAN for interoffice memos could be applied

to any installation or organization. For example, the Navy

Postgraduate School has a need for an inter- and irtra-

departmental mailgram system. Intra-departmentai netwcrking

should be no problem for an AC modem system, since members

of a given department are usually grouped together in the

same building. For inter-departmental use or departments

that are spread across campus, capacitors would have to be

used as mentioned in the Air Fcrce section of this chapter.

If use of the system becomes saturated, methods iaEntifie.

in the Conclusion for separating nets could be employed.

It is important tc note that the ase of RS232 interface

technology allows a varied means of connection between

sending and receiving units. This is a significant factor

in .ICRCLAN's flexibility. Another aspect asrect of

MICROLAN that contributes to its flexibility and intezoper-

ability is that it is confined to the lower levels of the

International Standards Organi2ation (ISO) model. This

ensures that neither higher levels of computing power nor
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specialized components or exotic software are required to

implement the 11ICROIAN system. Chapter 4 explains how

?IICRCIAN fits into tie ISO model.
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IV. RICIELAN AND TiE NETWORK MODEL

To understand where nICROLAN fits into the International

Standards Organization (ISO) Cpen Systems Interconnection

(OSI) model, the basic basic idea of that model's concepts

are given. The ISC OSI model consists of seven layers
(levels) corresponding to computer functions and intarcon-

nection. These range from a kasic physical layer to user

interface. Figure 4. 1 is the standard represeLtaticn of

these layers.

COMPUTER A COMPUTER B
PEER FAVEL

LEVEL 7 LEVEL 7
application appli caticn

LEVEL 6 LEVEL 6 1
Eresentation presentation

LEVEL 5 LEVEL 5
session session

LEVEL 4 LEVEL 41
transport transport

LEVEL 3 LEVEL 3
network net work

LIVE' 2 LEVEL 2
data link data link

I LEVEL 1 LEVEL 1
Lphysical physical

Figure 4.1 International Standards Organization
Protocol odel.
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A. MCDEL OVERVIEW

The seven layers of the OSI model are discussed in short

and at length by many authors on networking comruters. Ihe
best summary that we found was Zoy Rosner's hoo in which he

states:

The lowest level of the ISO protocol hierarchy is
the physical level where previously defined standards
were applied to define the pjhsical interface. B p hys- +
ical interface to the ne wcrk we refer to the Fin
connections, electrical voltage levels and signal
formats. Level 2, known as the data-link level,
controls the data link between the user and the network.
This level defines data format, error control and
recovery procedures, data trarsparency, and implementa-
tion o! certain command sequences. For nonswitched
networks, or the interface of simple terminals with
computers through point-to-pcint services, generally
only. levels I and 2 are required. Networks designed by
a single manufacturer around a single product line
generally do so with a combination of level 1 and level2
protocols.

.Level 3, the network leiel, defines most of the
prctocol-driven functions of the packet network inter-
race, cr the internal network. It is at this level that
the flow-control procedures arc employed and where
switched services are initiated through a data call
establishment procedure.

Level 4 known as the transport level, assures the
end-to-end flow of complete messages. If the network
requires that sessages be brcken down into se ments orpackets at the interface, tle transport level assures
that the message segmentation takes place and that the
message is properly delivered.

Level 5, the session control level, controls the
interaction of user software, which is exchangig data
at each end of the network. session control includes
such things as network log-on, user authenticatio;, and
the allocation of ADP resources within user e luaiment.
Level 6, the presentation level, controls display
formats, data code conversion, and information going to
and from peripheral storage devices. Level 7, ?he user
process or user application level, deals directly with
the software application programs that interact thirough
the network.

Although at levels 5, 6, and 7 the protocol is
* defined from a functional viewpoint, implementation ofstandard software that can operate at these levels has

been slow. The software at all of these levels (often
referred to as peer-level software) tends to -c bcth
equipment and application dependent. lowever, tae
layered approach to protocol levelopment ichieves a
degree of isolation and modularity between the varicus
layers, so that changes in one level can be male without

*changes in any other level. [Ref. 1: p. 109]

30

°.2 .. o. +

m+ - °- + oo. .
o

. ..



MICECLAN's structure fits into the lower levels of the

OSI model. For our furposes, it is important to note that
layer 1 signaling modes include: full dulex, half-duplex,
synchronous, asynchronous, balanced, etc. There are also
several standards that exist at layer 1. For example, there

is SIA's RS232 and RS449, and CCITT's 1.21, V.24, and V.35.

[Ref. 6: p. 97] HCw MICROLAN functions in each layer is

explained in the following pages.

B. PHYSICAL LAYER

For the Layer 1 interface, we take advantage of ES232

technology, thus providing a standardized physical interface

for NICROLAN. This eliminates the problem of matching high
and low voltages for different computers. Normally each
individual hit is regarded as an entity for hysical layer
purposes; however, in our design, an 8-bit byte is used as

an entity for transmission of data. This is the smallest

segment of information handled by a microcomputer's accumu-

lator, and is the ASCII representation of data characters.
It is in this layer where we get our greatest flexibility.

This flexibility arises from the fact that a variety of

methods exists for linking one RS232 to another, as

mentioned in Chapter I, providing the user with options in
the type of hardware they can use.

C. DATA LINK LAYER

In this layer, our data is grouped into a 'frame' of 128

bytes. This number equals the storage capacity of the

Direct Memory Access (DMA) buffer that is standard on micro-

computers. A file is broken into frames and reassembled
using the xicrocomputer's operating system commands. On the

sending side, a read sequential command breaks cut the

sequential frames by reading 128-byte blocks into the DMA
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for transmission. Cn the receiving end, the DMA is filled

by the 128 bytes that were sent, then a write sequential
command places the frame into the new file in seqiuence. B

doing this, we prevent having to develop software methods

for sequencing frames.

MICFCLAN performs error checking on a frame tc frame

basis. Within each frame of data, a checksum is calculatel

by both sender and receiver and compared at the receiving

end. If the two checksums don't match, the receiving micro

informs the sending micro, which then retransmits the same

frame of data, repeating until the frame is acknowledged as

received correct or the sending user decides to abort file

transfer. Combined with the error checking, we hailt

buffers in to allow slower micros (e.g., Apple versus

Northstar) to catch up to their faster counterparts.

Since we use the DMA regulated 128-byte block for our

data fraze on both ends of transmission, the amount of data

sent at one time can never exceed the receiving micro's

buffer capacity. Therefore, MICROLAN doesn't require a

'buffer space left' notificaticn that would normally occur

in this layer. [Ref. 8: p. 17]. Instead, it is at this

level where the receiving micro checks for free disk space

and informs the sending micro to abort file transfer if

there is no more disk space for storage. Finally, one frame

must be acknowledged as received and correct before .ICROlA1N

will send the next frame. This eliminates the problem of

duplicate or lost data frames.

As stated by Rosner in the above quote, this is tha

higiest level required of sinple, uonswitched networks.

However, in order to allow the user some control of

NICROLAM, we do provide some features in the Session layer.
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D. SESSION LAYER

LThis is the final layer used in MICROLAN. Here, the
user invokes IIICROLAN and initiates connection by selecting

send or receive functions. During this Process, the user

also selects which disk drive (default or an alternate' for

accessing or storing the file. The sending user's opt-Jon of
aborting file transfer also falls under the definition of

this layer. See Chapter II for operation instzuctions.

E. SURMARY

The zajority of EIC1EOLAN's activities occur in the lower

two layers of the ISO OSI model, as seen above. As a

result, user friendliness is limited. Also, as mentioned in

Chapter 1I, MICROLAN monopolizes the compuater, allowing no

other operations. MICEOLAN is leing used as tebasis oa
higher level network system by a fellow NPS student, LCDR

Jeanie !gbert, in her thesis, "A MICROCOMPUTER ?3_TkCX: -

INVES71GATION AND I11PLEME24TA7ION". The combination of

MICRCIA4 and her thesis prcvides a more presentation

oriented structure. LCDR Egbert's LAN system allows the

user to perform other operations on their micros while files

are being transfered.

Since fICROLAN performs no Network Layer functions, no

collision detection cr preventicn is provided - as mentioned

in Chapter I. Flow control is limited to the link betwEen

one sending and one receiving micro on the network.

By limiting 1ICEOLAN's main functions t'j the 1 ~o

layers of the ISO OSI model, we have provi.ded1 a sionpie,

nonswitched file transfer system (LAN). :ICPOLAN is
designed to operate on a variety of microcomp)uters, not just

one product line. 'herefore, ive have gone one step frarther

than Rosner indicated in the first paragraph of his mudel

description.

13



Further improvements can always be made to a program.

We identify some of these possiiiities in the next chapter.
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V. CONCLUSIONS AND RECOMMENDATIONS

A. CONClUSIONS

The need exists for a public domain low-cost file

transfer system to provide an alternative to commercial

systems (e.g., ETHERNET). The type of transfer considered

here is low-density traffic that is not time-sensitive.

Types of files include computer programs (both in text and

in machine code), data, messages, and text files.

Our solution was to take advantage of standard RS232

technology that is used by all microcomputers. This makes

ICRCTAN capable of operating cn a wide variety of micros.

Writing MICEOLAN in Cr/M, CP/M-86, and dS-DOS versions of

assembly language makes it compatible with-at a

minimum-Northstar, Apple, and IEM-PC compatibles.

There are two key restrictions encountered when using

MICROIAN for file transfer. First, MICROLAN monopolizes

both sending and receiving micros so that they are not

available for other purposes until file transfer is

completed. LCDR Egbert's thesis, mentioned in Chapter IV,

addresses this problem. Second, only one file transfer can
be conducted on a particular net at a given time. This is

because MICROLAN has no detection or prevention of on-line

data collisions. Providing multiple paths in a given

network area would reduce chance of collision and allow more
than one transfer at a given tine. A method for doing this

is discussed in the second part of this chapter.

Our intentions were to keep MICROLAN simple, so that an

in derth knowledge cf computers is not required t3 use it.
Once the RS232 connections are made (standard plug connec-

tors make this step relatively simple), entering 'NICRCLAN'
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from the console presents the user with easy to follow

instructions iLcluding sample inputs that lead to .iile

tzansfer. During execution, !ICROLAN prints phrases on tha

user's screen, informing them of transfer status. These

on-screen comments are shown in Appendix F. Also, a '1' is

printed on the screens of both sender and receiver for each

128-byte block sent. A 'b' is printed on the sender's

screen for each unmatched checksum. This feedback allows

the users to see that transfer is occuring and determine if

problems exist (e.g., several I's in a row). The sending

user can exercise the option tc abort transfer if the tal

checksums persist.

Two safety features are included in the SLAVE subpro-

gram. if the receiving disk already has a file witr, the

same name as that cf the file being transfered, file

transfer is aborted and the users are informed of t"he

problem. This protects an existing file from being over-

written by a new file. The other safety feature is acti-
vated when the receiving disk runs out of memory space.

When this occurs, file transfer is aborted and both users

are informed. The file is not closed under this method, so

file transfer is 'all or none'. We chose this method

because, especially in the case of command files, serious

problems could arise from partial transfer of files.

Command files cannot be readily repaired by the receiver by

merely 'typing in' the missing Farts.

In Chapter III, we discussed various military uses for

MICPCIAN, based on a search of network re-iuirements from the

four services. The main criteria for using MICB0LAN is that

the information rejuirement must not be time sensitive and

traffic must be low-density. MICROLAN would also allow

organizations that can't justify the expense of a high-

powered network, an option for a low-power, medium speed (up

to 19,200 baud) network at a much lower cost. Use of RS232
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standards means that the user can take advantage of whatever

connection medium is readily available, whether it he tele-

phone, power lines, or direct wire. This would also help

lower costs.

MICRCLAN oierates mainly in Layers 1 and 2 of the ISO

OSI network model, as explained in Chapter IV. It is a

simple, transfer-oriented system. User interface at the

upper levels is the minimum necessary to operate the

program. This was done deliberately to maintain maximum

flexibility in rewriting MICZOLAN to run cn different

micros.

MICECLAN has been successfully tested for operation

using hardwire connections between the RS232s, at rates up

to 4800 baud. When used with ir.terrupt driven programs such

as LCDR Egbert's, where timing problems will not exist, we

expect transfer speeds of 19,200 baud to be pcssible.

Replacing the hardwire connecticn with modems, fiber optics,

or any other type of medium shculd not affect operation of

MICRCTAN.

In MICROLAN, we have provided a flexible, low-cost mini

IAN as an new option for information transfer. Cf course,

improvements can always be made to any program, so the next

section cresents some that we recommend for MICROLAN.

B. RECCRBENDATIONS

As mentioned earlier, MICRCLAR does not provide colli-

sion detection and prevention. One project for further

research would be to develop program code to incorpcrate

collision detection and avoidance into our program.

One change that would only require minor modifications

is to return the user to the Send/Receive/Exit menu after

file transfer is completed. We felt that returning the user

to the o,-erating system was more appropriate, but others may
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feel differently. At this same level-i.e., the menu-it

wouli also be possible to add the ability to send more than

one file in a session. This would require changes in the

File Ccntrol Block load subroutine, as well as a change in

the end-of-file subroutine to loop back to send the next

file.

It is possible that noisy transmission lines could cause

problems with MICROLAN's checksum procedure. A subject for

further research would be development of an algorithm for

noisy line error checking perhaps by using cyclic

redundancy.

As presently written, MICEOLAN dumps files only to a

disk system. To add flexibility, menu driven subroutines

could be added to allow file transfer directly to other

peripherals. This would allow one user to 'borrow'

another's printer without moving it. Of course, file

transfer would be slowed by the limited speed of the

print er.

Use of MICEOAN as a Bulletin Board system would re;uie

a menu item in addition to Send/Receive/Exit. 3uhroutines

to execute this option would have to use the Console Buffer

and Random Access Memory of the micro to store bulletin

items. The first bulletins would print on the user's

screen, with following items stored in memory. The sv7ster:i

would have to allow the user to page through the bulletin

items using console keys. The option to send as well as

receive items while retaining the previous items would also

be helpful.

To allow up to 500 micros to communicate in a given

area, the net can be broken irto separate subnets. Each

subnet would operate cn a different frequency channel as set

up by a central contrcller. Ir the example of the NPS net

requirement, one channel coulZ Le for the Superintendent,

one for logistics, one for each of the departments, etc. in

3e
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a one megahertz band, there could be 10-20 channels

depending on baud rate. Since this is hardware driven, no

software change would be necessary. However, channel selec-

tion could conceivably be software driven. If users are on

several nets, they could use scanners to 'listen' for

messages on the different nets in the same manner as radio

scanners are used to listen for messages on Citiz-n's Band

frequencies.

Tied in with 'listening' for messages, subroutines could

be added to allow each user to have a personal identifica-

tion number (PIN), assigned by net control. The micro wouil

listen for messages to all users or to their PI' speciLi-

cally, ignoring all others. This would operate best in

conjunction with higher level programming, such as LCDi

Egbert's program, that would allow the user to perform other

computer operations while MICRCIAN is lokincg for messages.

Our final recowmendation is one that would make JICPDLA.'

operate as a token ring network. On boari ship, where powe r

is not a problem, the micros could be left on continucusly

(actually this is Letter for the micro). In conjunction

with the PIN idea, software changes would have to be devei-

oped that would allow MICROLAf to be used as an intercom

system. One user would control the intercon, passing

control to other users as they have the need to ask or

answer questions. Control of the intercom would then be

passed back to the master user.

Obviously, we have not covered every possible use or

improvement for 1ICRCIAN, blit we hope that our description

of * ICROLAN and its possible uses has slanted a seel for

future research and expansion of low cost LA17s.
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APPENDIX A

DETAILED PROGRAM DESCRIPTION

Prior to writing assembly language code for MICROLAN, we

developed a flow diagram to shcw what we wanted to accom-

plish with the progran. We developed the Master and Slave

Fortions in parallel, showing rendezvous points with

connecting lines. This flow diagram is shown in Appendix B.

from this flow diagram, we developed subroutines to actually

execute the steps and loops required to transfer a file.

The programs shown in Appendices C, D, and F include adi-

tions that make MICRCIAN more user friendly (e.g., ability

to select which disk drive or tc abort transfer).
0 The MICROLAN file transfer program consists of two

subprograms that operate on separate micros, with freguent

rendezvous to ensure parallel cperation. We used modular

programming style and developed the Master and Slave

subprograms in parallel to insure that the two would rendez-

vous at matching subicutines. Data transfer is up to 8 bits

per byte (ASCII or standard hex). Buffers had to be added

in the Master rendezvous subrcutines to allow the Slave

sub2rogram to catch up when using different micros.

Our program is written to be used on microcomputers
using either CPM, CPAiE6, or MS.DOS computer program/manager

operating system. To allow use on other types of syzte-z,

cnanges will be required in the assembly language code to

match that used by the micro to be used.

The remainder of this description refers to the C£/?-80

versicn of MICROLAN except as ncted. First, MICROLAN rpust

know which language format will be used during operaticn.

Language format refers to the type of commands inherent to

the micrccomputers system. Fcr example, the Apple loads

40



data from the input buffer into a memory address before

reading it to the accumulator, while the Northstar takes

data directly from an input port to the accumulator.

If the micro operates like a Northstar, the main change

needed is in the definitions at the end of the program code.

The user must change DATA EQU 04H to the number of the

micro's input port and STATUS IQU 05H to the number of the

status port. If the micro operates like an Apple, DATA 1 and

STATUSI must be changed to reflect the micro's correct port

numbers. The user should also verify that TXRDY and ?XFDY

reflect the correct values fcr their micro. Since the

program is matched to Apple, Nortlistar, and IBM (and compat-

ibles) types of microcomputers, 3C!CFOLAN should be useahle

by a wide variety of systems. There are seven subroutines

affected by changing micros. They are POUT, STATIN1,

STATIN2 and PIN. Slave also has the subroutine PINt that

is affected, and Master has STOPS and GOCPM that are

affected. They're easily spctted because they are the

only subroutines that use the IF statement. Also,

the appropriate constants will have to be aided at the end

of the program.

At the beginning of the program (see Appx C), the name

of the micro that you are using must be set egual to TFUE.

For example, APPLE ECU TRUE. The name(s) of other vicros

must be set to NOT TEUE. For example, MOUTHSTAR EQU

NOT TRUE. This activates the dppropriite portion of

the IF-THEN statements.

You will notice that we set the origin of MICROLAN at

0100 Hexadecimal(Hex). This is the standard positicn to

load a program for execution. We then move the Stack

Pointer to a higher memory address to prevent it from

being overwritten.

To invoke MICROLAN, type 'NICROLAN' and press return.

At this point in the program, if the user is using CP/M-86
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or YM..DCS, they are asked to select transfer baud rate from

a menu. For the CP/M-30 version, and continuing for the

other two, the next step is the INIT subroutine asks you if

you wish to send or receive. The HOLDING subroutine locks

for a keyboard input until either an '5', an 'it', or an 'VX

is found. An 'S' sends the program to the MASTER subpro-

gram. An 'R' sends it to the SLAVE subprogra.. An 'X'

returns the user to the main operating system of the micro.

MASTER first asks for the name of the file to he sent.

The user can also identify at this point which Aisk drive to

retrieve the file frcm. Possille selections are A, 3, (for

CP/M -86 ani MS.DOS systems, the option for a C disk is also

included) or default. The user specifies the drive by

typing in the format 'B:filename.filetype'. If no drive is

specified, the default is assumed. While the user is

entering the filenamie, the FIILUP subroutines preparc- the

File Control Block (FCB) for receiving drive information and

the filenaze. The TCB is located starting at memory loca-

tion 005C Hex and is 32 memory locations long. It is the

default filename location for all microcomputers.

HOLDi, FLUP, DON7FIX,FIXIT, and DSKSEL work together to

read the disk drive selection, filename, and filetype and

load them into the FCB.

Assuming that the proper wire connections have been

made, the next step in Master is to send an 'R' on line

to get the receiving micro's attention. Then the senling

micro listens for a reply from the receiving micro.

This is repeated until the sending micro receives an 'r'

iL reply. Master then prints a string to the screen to

tell the user that connection has been made.

To ensure synchrcnization prior to sending the FCB,

Master sends a Transmit Symbol (TXSYM). We use the ASCII

eluivalent for a DC2 control code as our TXSYMI, chosen

based on ouir determination that DC2 is not usel
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frequently otherwise. laster then listens for a reply.

As a buffer, this is repeated until the sending micro

receives a 't' in reply. Befcre sending th3 FCB, an open

file subroutine is called to insure that the file exists.
If the file exists, the program continues. Otherwise,

the session is aborted through a 'FNFOUND' subroutine. A

'QUIT' symbol, the ASCII Code for a DC4 control ccde, is

sent online to tell the receiving micro that no file

transfer will occur. Then a string is printed to the
screen telling the user that no file was fround and the

program returns to CE[.

Ne use the B register tc store the current checksum

code, initializing it to zero (0) for reference. The HL
register pair holds the address of the current memory (M)'
location for purposes of data manipulation. To send the

FCB, we set the pointer in the HL pair at the starting
memory location for the FCB (0C5C Hex). The next loop

uses the current merory byte to perform the checksum

operation and sends that byte on line until the current

memory location holds a '0'. Once that '0' is sent on

line, the loop is done, as the '01 denotes the end of that

filename. The checksum code is a resalt of 'exclusive
oring' the current data byte with the previous checksum

code. The resulting checksum code is stored back in the 1

register. Use of a checksum ensures accurate data
transmission.

After the end of filendme has been sent, the sending

micro waits for an 'r' indicating that the receiving micro

received the end of file '0' signal. The checksum is then

sent online. We save the checksum for possible retran-

smission, then clear the accumulator before listening for

acknowledgement. If a 'b' is received, the checksums

didn't match, so the FCB is resent using RSNDFCB. First,

the checksum is recalled from the stack and moved tc the
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accumulator. Then we offset the checksum by adding three

(3) for use in synchronizing the two micros, and send the

result online. Next is an indefinite wait loop that is left

only when the reply matches .RXACK ('r'). Following is a

similar loop listening for a TXACK ('t'). When synchroni-
zation is set, the program jumps back to the subroutine

TXFCB1 and resends the ?CB. If a 'g' is received in reply,
the transmitting micro proceeds to a wait loop for the

receiving micro to catch up.

In the wait loop, the program checks for an input as

many as 2000 times. If no inrut is received, the user is

returned to CPA. When an input is received, it is

compared to 'QUIT', a DC4 in ASCII Code. If a match is

made, it means that the receiving disk already has a file

of the same name and the prograa jumps to 'GOCPM1'. Here,

a string is printed to the screen telling the user that

the receiver already has a file of the same name and the

user is returned to CEM. If the reply wasn't a 'QUIT', it

is compared to a 'GCCN' or continue symbol. If the input

matches neither of the two, the wait loop is repedted;

otherwise, a string is printed to the user screen that

the file is being transmitted. Next, the program

calls a read sequential subroutine to get the

first(next) 128-byte block of datd.

Prior to sending each 128-byte block, a 'CHECK'

subroutine is called see if the sending micro is ready to

transmit. 'CHECK' holds the program until the micro is

'transmit ready'. Then, for synchronization, a TXSY-1 is

sent online. A listen loop fcllows, where the program

checks for a TXACK or a disk full symbol (DSKFUL),

which is a 'd'. If TXACK is received, data can be sent.

If DSKFU is received, it means that the receiving micro

has nc more disk storage space and a full disk (FULDISK)
abort subroutine is called. The FULDISK subroutine
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sends a DONE symbcl, a '2', online to acknowledge the

'DSKFUL' symbol. Then a string is printed to the screen

telling the user that the receiver's disk is full, and

the subroutine 'GOCPM' is called. First, a '0' is sent

online to clear the output buffer of the sending micrc and

the input buffer of the receivirg micro. Then the program

returns to CPM. We found it necessary to send the '0' in

order to prevent premature syrchronization by the Slave

micro. When we allowed the micro to return to CPx without

this step, the Slave micro acted on whatever was left in

the Master output buffer. This synchronization sequence is L

repeated until a match is made on one of the two expected

inputs.

Tc separate the 128-byte frame from our ccntrol

commands, MASTER now sends a Real Data (RLDTA) symbol, OCB

Hex, to the receiving micro. MASTER then listens for an

echo frcm SLAVE before continuing with file transmissicn.

Again, this was necessary for synchronization betweeni

different types of ccmputers.

Then an echo is received, we set the H,L register

pair Zointer to the first location in the Direct Memory

Address (DMA) buffer, which is 80 Hex. The DMA is 80

Hex, or 128 bytes of memory, and is the default stcrage

location for data read to or from files by CPM. Ihe

checksum in register B is reset to 0 for eazh 128-byte

block. Now a checksum is performed in t e same manner

as it was for the FCB, and the current byte is moved to

the accumulator to be sent online. Then the H,L pointer is

moved to the address of the next data byte in the DMA.

This is repeated until the 128th byte is sent and the

H,L pointer is incremented to 10OHex. When the last byte

of the data block has been sent, the checksum is moved

to the accumulator and sent online.
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Next, we have another listen loop to allow the

receiving micro to catch up. The program checks for

input until one is received. Once an input is received,

it is compared against the 'Bad' and 'Good' symbols. If it

is 'Bad', the program jumps tc a 'RESEND' subroutine. In

'RESEND', a 'b' is printed to the user's CRT telling them

that the block checksum was bad and that same 128-byte

block is to be resent. Then the block is sent again. If

it is a 'Good', the program jumps to a subroutine to senl

the next 128-byte block, 'RDSQRPT'. Here, a ', is

printed to the user's CRT telling them that the block was

successfully sent. Then the program jumps to 'RDSEQ' to

read the next block cf data to be sent. If there is no

more data in the file, a TISYM is sent online. The

program then listens for a TXACK until one is received.

Then 'EOFIL1' is called. First, a QUIT symbol is sent

online. Then the program listens for an echoing QUIT

symbol, repeating until the echo is received. Then a

string is printed to the screen telling the user the file

transfer is complete and 'CLOSIT' is called. A DCNE

symbol is sent online, the the transmitting micro

listens for an echoing DONE in reply. Once the DCNE

echo is received, the program returns to CPM aZter

sending a '0' online to clear the buffers. The listen

sequence is repeated up to 26 times. If no match is made

on 'Bad' or 'Good', we assume a problem and send tle

same 128-byte block again using the same procedures.

The 'POUT1' subroutine includes the ability for the

sending user to abort file transfer. At any time drin

the program the user can enter a 'Control C' (ctrl C) from

the keyboard to abort. 'POUTI1' looks for this input every

time it is called and, if 'ctrl C' is found, jumps to a

'STOPS' subroutine. The subroutine sends a CTRLC symbol

online, then clears the accumulator and listens for a CTELC
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echo frcm the receiving micro. This is repeated until an

echo is received. The output buffer is then cleared and

the program returns the user to CPI.

There is one subroutine, 'OUTPUT', that is not used

actively in the program. OETPUT is left in the program

code for debugging purposes in future revisions. This

subroutine prints whatever is in the accumulator to

the screen. Thus, the programmer can compare what is

there against what was expected. We used this sabroutine
heavily in writing the program code.

The parallel part of the program that coordinates with

the MASTER section is SLAVE. Im order for MASTER to operate

correctly on the initiation end of data transfer, the

receiving end must have a working copy of MICROLAN on his

disk. The following documentation will be a descripticn of

how SIAVE wcrks in ccnjunction vith MASTER.

in order for the receive portion (SLAVE) of the program

to be initiated, the receiving operator must initialize his

copy of MICROLAN. As previously stated, the program is

executed by typing the word "MICROLAN". The operator will

then be prompted to identify which disk drive he desires to

work from, (A,B,C, or default), and then be prompted for an

"R" to initiate the execution.

The program begins by listening for an attention
signal, which is an 'R' (ATTN) from the transmit-

ting micro. This is used by the MASTER to see if someone is

out there ready to accept data transfer. SLAVE continues

to listen until an ATTN is received. Once it is received, a

message string is printed tc the screen to let the oper-

ator know that a connection was made. SLAVE then sends an

'r' (RXACK) to the MASTER tc acknowledge receipt of the

ATTN.

The same proceduLe is essentially repeated, only with a

few changes. SLAVE now listens for a 'DC2' (TXSYf'1) and
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continues to listen until one is received. This is done

for synchronization and acknowledgement that SLAVE is

aware that data transfer is atout to take place.

Before an acknowledgement signal is sent back to

MASTER, a few operations will take place. This

is dcne for synchronization.

The filename of the file that is being transferred is

stored in a memory location known as the File Control

Block, of FCB. The size is 22 spaces. The FCB is reset

with zerces to ensure that any previous data will not

interfere. Once the FCB is reset, a 't' (TXACK) is

sent to MASTER for acknowledgevent that synchronizaticn is
set and SLAVE is ready for data reception.

The filename will be the first bit of infcrmation

sent. Once SLAVE receives that first byte, it does a few

comparisons before it writes it to memory.

* First it checks for a 'DC41' (QUIT). If it receives one

of these, it prints a message to the screen stating that

no file transfer has taken place and then jumps out of the

program (back to Cr). If the data was not a QUIT, th. n

it is compared to a zero. A zero means that the filename

has been completely sent and the program continues If

it was not a zero, then the comparison is against a

TXSYY;. This is done to ensure that the data was valid.

A few TXSYM's may have been sent over from MASTER a-fter

* synchronization was established on the SLAVE end. This

procedure is a safeguard against reading those extra TXSYM's

as data. If one does get through, the program locps itself

* until valid data is received.

Once the filename data is received, it is put into the

FCB memory location and then printed to the screen. This

- allows the operator to see which file is being sent.

*A checksum is calculated (see MASTER for explanation of

method) throughout the reception of the filename for use
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later as a verification that the correct filename was

received.

After the filename is received, an RXACK is transmitted

to the MASTER to acknowledge that the filename has been

received and SLAVE is awaiting the checksum calculated by

MASTEB. When this data is received, it is compared to

the checksum calculated by SIAVE. If they are not the

same, three (3) is added to the value sent by MASTER to

announce that the checksums did not match. This means

that the filename sent was not the same as the filename

received. SLAVE then awaits for a re-transmission of the

checksum + 3 sent previously. Once this is received,

SLAVE acknowledges with a RXACK (which ensures

synchronization), returns to reset the FCB and starts all

over again, listening for a re-transmission of the filename.

If the checksums do match, then the program continues

by sending a 'g' (GOO). This verifies receipt of a good

checksum. The subroutine OPNFILE then checks the directcry,

to see if a file already exists by that filename which was

previously transmitted. if one does exist, a QUIT is sent

to MASTER advising that micro that a file already exists by

that filename. A string is then printed to the screen

telling the operator of the duplication of filnazes,

followed by the program jumping to CP1, terminating tLis

sessiCL of SLAVE. If the filename did not previously exist

in the directory, then a new file is created.

We are now ready to receive the data in 128-byte

blocks. The Direct Memory Address (DMA) is a dedicated

block of memory, 128 bytes long, used for this purpose. A

synchronization check is done first and then a TXACK is

sent to MASTER when SLAVE is ready to receive data. To

separate the received data from MICROLAN's command and

synchronization bytes, SLAVE now looks for a RIZTA symbol

from MASTER. While SLAV" is looking for RLDTA, it also
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performs one other check. If a QUIT was sent, that signals

the end of transmission and the file is closed. Once SLAVE

sees a RLDTA symbol, it echoes lack to MASTER, then proceeds

to look for data. First, SLAVE checks to see that RIDTA is

not still being sent by MASTER (only on the first byte of

the 128-byte block). Once SLAVE is sure that the data block

is being sent, it enters the data receive loop. The data

byte is moved into mezory and a checksum calculated for each

run through this loop. This procedure continues until the

counter, intialized with the size of the DMA, has reached
zero. This indicates that 122 bytes of data has been

sent. MASTER sends its checksum and SLAVE comares it

with its own. If it does not match, SLAVE sends a 'b'

(BAD) to MASTER indicating that it must re-transmit the same

128 bytes. If the checksums do agree, then the 129 bytes

are written to the disk and an asterisk is printed to

the screen telling the operator that 128 bytes of

data have been successfully transferred. The program

then returns to repeat this process until a QUIT is

received.

When a QUIT is received, SLAVE acknowledges by

sending a QUIT back and then closes the file. A string is

printed on the screen indicating to the operator that

file transmission is complete. SLAVE then waits for a

'2' (DONE) from i1ASIER which ensures that the sessicn is

complete. A DONE is transmitted back which completes the

hanl-shaking process and then SLAVE jumps to CPM. The

SLAVE program has been terminated and the micro is ready for

any command. If the operator wishes to receive ancther

file, he must reinitiate the MICROLAN program.

There are two safety factors that are included in the

SLAVE program that were not previously mentioned. -he

first one concerns the occurrence of a full disk on

the part of the receiving micro Each time the prcgzai
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writes a 128-byte block of data to the disk, it checks to

see if the disk is full. n the event of a full .isk,

SLAVE sends a 'd' (DSKFUL) to 1ASTER expressi.g that

there is no more room on the disk and cannot receive an'

more data. SLAVE then awaits confirmation from MASTER that

it has received the DSKFUL. Confirmation is acknowledged by

the receipt of a DONE, which coapletes the "handshaking". A

string is printed to the screen letting the operator know

that he received an incomplete file due to a full. disk.

SLAVE then goes to CPM.

The other safety factor handles the occurrence oi the

transmitting micro aborting file transfer. To abort file

transfer, the operator of the transmitting file uses a

"control C". SLAVE listens for this "control C" troughout

the entire program. Every time data is receive! from

MASTER, it is checked for the abort signal. This allows -or

the oFticn of the operator at th.e transmitting micro tc stop

data transfer at any time. If this happens, the program

goes to a subroutine which sends a "control C" back to

MASTER in acknowledgement and then prints a string to the

screen. This tells the operator that file transfer has been

aborted and that no file will exist under the filename that

was passed. The program then jumps to CPN. Our logic was

based on "whole file or no file". le felt that having an

empty file would be an unmistakable indicator that the file

transfer was incomplete and that retransmission was neces-

sary. If the operator wishes to retain a partial file, a

minor change to the Frogram would be needed. The file would

have to be closed before the program jumped to CPM by

invoking the subroutine "CLSFIIE" first.
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APPENDIX B

FLOW DIAGRAM

MICROLAN
START

(MASTER) (SLAVE)

S ND SEND RECEIVE
RECEIVi.

OR
EXIT?

INPUT
DISK DRIVE EXIT INPUT

AND DISK DRIVE
FILENAME

STOP

LISTEN

GET "ATTN" SIGNAL NOFROM
SLAVE'S _<r

ATTENTION MASTER

YES

NO LISTEN YES

TIME
OUT?

ACK "RXACK"
FROM ACKNOWLEDGE

NO SLAVE?

LISTEN
YES

ENTER "TXSYM" GO TO NO
TRANSMIT RECEIVE
MODE MODE?

J 
LISTEN 

YES

NO "TXACK"ACK ACK
T?

YES

52 (2)



YES

FIL

..............................................



-~ - -. -. .(4)

(3

NO0KFLNM

GOD XSN

YE0E

(NO7)() 8

TIEA0SO
OUT? NO IPUT QUIT

YE0EGO.
.......................

STO YES. . . .



(9)(7) (6)(8

LISTEN

CHECKSUM YES
GOOD?

No

TIME

OUT

4 ICK

-. -AG-.



CLOSE L ISTENF
FILE

SEND DONE ND N

OFO

SESO SSIN

Y

UE

N56

AC DNE C



-- . . t . . .. - - - - - - - -- - -

9-M

00

Ul 0 0

CU U 3.-

IN

E-I W0 0 E0

0 t 0 E-

E-E-N

oC IL UD M H4P4= o4 M rW V n r P
0H 0 o- H 0 P4 N4m P L 4 z 0 -

mE~ E- 04 x lge 4 > m W 1

N 257



~F34

IIL[

H Dz. .

E-H M H E-4 V)~
*4 - 2 H ,

a . , -. 0I
. m rl rx N

-- U - 2

o "04  H H 0 :4 E 0r 0

2'--H rPl ,. ,, F U , : l' 2 : r

0 &. 1 fit . .4 U . ...... . . . .
u H M W4 N E4 H Z Z > 0 U H

0 E- E-4 H W ,- . -4 = E-' E
po E-4 w 0 z = -4 0 NO E

o4 Le z u = E-1 H= = m =

be H 0 - - 0 4 H W.r N a

P4 "- MH E-0 Lx, U N
w M W J W4i Uj P4 UJ P4 W4 ~IQ ;. H wJ w w3

w I- H H H H H m P4 w I rz.. = p

L , . . . . . . . . .. . . . . . . . . . . . . . . . . .. .. . . .

2 ,

- .- .0 . N N 0 .0 o-4 U o
0 0 C~ -4 a .- 0 N 4~4 '

% co r- (y V)(4pgO 0 im U U H
U rg 0 U 14 ~L -4N LO 04 = x L

H H "-4 H H H H H H A 1-4 P4 H H X H H M N
W W. Z N Q.4 N 04 N X :W X ' COC X W-I U =

31 U 44 U ~) U '~ U r, n U Z: Mr,~~

0 .P4

58



|L

rxi

t-4€/-l H

0 fA4 .
E-- Vf CA~ 0 E-4H

HH "f u- P4 Um. 1-4 u4

0, H: I H 0 U

m C3 rI Wz M M w2

6-2 U* C-4 H ~.

P.2O U P.a H n UH rHE )!o

M E-i ra' 7 P 4  E-40 M-. 0 44.' 0 H
.4 9:1 k,4 E-42 94 P4 H- Al

2~ z c z z .4 OH F PA
Cf) H -H H L H Al

DL4 W r~4 u E- 0 E4 E- rl
000 U HAW E- z H 4 - F-

E- E-42 0 0 00k r2 o0 L-404E-4E2
002 E- 02 0U 02 tC W.4 E4 r4

PL En W =C.l-u m t

0 n U 02t x4 Ac N

)- 4 E- n E z c

ry- 02 r U) w 4 rA = 04 = 0 HOf bg 1
w4 = P4i p 1742 04( qE4u!) H02 te 4=
::,i . U N 014 Q~ U= MJ 0~ t3. 1:4 N -4 E

VJ w W. 4 wZ. ": "~ u L-4 u 2l W J 14 Ul A 1

U9

.. .. ... .' .. .. - • ., ,

H ~ ~ ~ P P.-4 0 C0 0 .4 P 2 H E H 2
s-4** 0 0 U. = Ue *q : M. 0 E0 E-4 0 *0

u ~ P rX P4 4 PC
~ 4F4

AC 0.4 x 0 -,N CH .

PHO tJ 4 U f-4 0 n H u H P4

H-",-.'... 2-

U' M- .- U' " ' . " . "" " " 4 " -'- H • 0-

FX 44 0

H H 14 ~ N HH H H ~ 4 1 ~. H H H9



Q Cfl

en E-4 PL -

u UH L- CL
PL W ~~. ~

IESi M E-i u

E-4H(. H 0 ri
u '-4 0 X

E-4 - kI E-4 H Cf) '4 E-,

Z E-2 n M > E-i C Q
U H W E

E-4 C4 Pt E-4 w-- H o
W E-4 0 WA W -4 w tn
;A 0 E-~ 4 H U H V "IE-2 2-Z

o 0~4 H M: n HL-4 4 P4 H vi WA L- P" x~ WA A L.-
1- H H 0 04k-I p 0

4 114 x U o4 o~ -. 4 o -4~ N
P-4 4 P4 H 4 4 v-4 " oU H H 0 U o-4 " P

H U o-U 4

-.4 z E-4 .4 H.4 -4 .. -

H a

-,LLp -'- J-



- . -- .. -flrrr;- rr

O 4 Z
NH H

m H E" ..

4 E-- N .".-4
N NN N >4 >4 o- In o,

E- .E-4 E- 1 M M ,M P .
U In %U M E-1O H ri U

e- H O - ; E-4 In g - E W o "
In 0 w a >4 I w " X . N z 44 E -;X =. .4 o-4N z N - 14 In Hd U E- ;b- N H > 0 U U

P' H 04 N -4 E-I =. W W >4 M E-4
H H P4 rxl N W In V " NE-4 m Q 0 pi In~ ~

E- w Pa ) En u~O u H' n Eiz E-4 4wE-i - E-
W E- H P WE-IH H z N C3 H 1-4LI
No H A. NO u3 ZN ON H

vnN H N E-4 U O r4 W W % O E-4.
x- mU E-4 rZ4 1-4 H-Z = W4 % 0U Z

. H u P , o H Nz pen H C Z e- "
4J m C/) ae4 -4 Ne m U Q~r E- E-1

W 0)N H 4 w 0 U Nd z HZr)F
E-4 H E- - x m H Q 0w a-

rl q ILO t 4 W M~ W4 P~ 4 A; P- H M14 44 W. U J u
M, H E- H ) 04 M PC U) U HH 1..4 &Z4 H

61 -...

w H

CD U E- E- t- NOI U b4 4- HO U U
OH 04 U H H M 0O r14 M Qc U PCI C'-i H c M

4 H >4 H = u 0 % CI C U % H b4f-
U -H4 Hulfr 0 U pi

W. H C4 N H H 4 0 Po P P4C1 H 1.
C4 04Q N U = = 04 O 0 = W 0 0 #C Q4 N 3C > t.4 WCa 2
u U U p n n v u H x 7i w u U n)~E

W 04
o-4 m 4 U)Q

H >1 H U

61



* - - .7I.'.~J''7- 5 . 'Z!7.T~T~ ~ 'T~'- . -. 1%7

.44

E-4.

pig al C. E4 E-

H P6 4 M Hxb

H 14 H U 0Q2C
En mf xU - U 1- M P1 U

W~ z Cw W-UEU U 04
hdu u = 0 Q % 2 -4 W 0 N~

H m) U u ~ 2E m~ H E4QW -40

u 2: z Iz: E-4 E- - - : E
2:0 w- - 0 = 0 E--4

0 ~ ~ V w) ac2 E' e~ ~ Y

P4 n M 00 P4 M H U U w U4 2

U~~ F"N E-H4) U . E4 0 ) ~ O

44 aO H- 00 u ~~ 00
2n Q 0 E-4 m M 0 '6 - c 0

0 -4 HM C44 N 04 0 a ~ ~ ~ 4 H 04 >e D.4 4
0 ) Cl) UH x v H= 3c 0 H u c LH U -

E-4-

62:



V E-4

E-4

H H X

Nc *z 4 N C 0 V

- .-4 E- 5 -r 4

C - U M g c

N -z ca C2 n 0 L
xx E--, H E- U)

(n H 9= Z to E- H En H
H .z H >. - LC

t4 , tj 04 uj H P4) W40- 4 M t-

H = rri P4 N r H4 09

H 4 U OAQ H E ~ E-4 134 Q~ U~ M -
E-1 M zN E-4 a) xI 0 Li) P4- 4 L L

H H r4 0 fr H m )C H r- = - ac c %
04 =. 0 00 E- ) U r % %e U V r.4 r% N4 X

A:l m~ 0 E-1 t - >
s- U Z4 H4 4 6- (A

p.4 FA H. U N p.4 j..4 p 4 " i H p-4 o4 1- (12 o-4~ H

aO = 014 H9 9c ecl Cli 19 o. 114 Ht17

1-

E- U)U)r, ) -

E-~ E' ~ 0 -. . . r~ i r.~~ 63 ~



E -4

n0

U E

-'- ". I,--
.HM O E-,1 r

E-, ,. N -4 U. M v m
2 U r4W.it HZ , = % E-

w m z w E--; U M) U r4 -4
w "" 3t x H E-4 PQ W) u P. ri,
ra % Er H 04 = b4' .9 m) z

= z a4 'U U H- 2 -

40. U H 0 H oc2 c0

c c E-4 0 z - E-4 0 U E-4 U)
0w E- a 0 H t.1 U E- 2W U

ca M 0 P ) w) N = - C!E-4 E- En E-4
% F-4 Z 2: 4 U) X" E- HnK 0 w a H 04 ~

o 0 w r-4 0 W E-1 H 0 m
(A z E-4 2E- H n =; 14 z m E-4 PL .4 W) w

M) ril H U N P H H M Q-'E-4~ ::-P

"L-'" 4PC I.= 1 0, ,..4 .- 0, = Z,
*. *..** .. .. .. .. .. .. .. .. .

En" W Cz r- P4 owE

44

Ml' U ) 9- 0 -4 z. Q 0pg :

C~- 24 V) 00 H0.4U C )

H ,). b ,-4 ,--1

M o 4 H o- H o- H IN Or N 04 HH PP 4 :- H
= U C 3 PC P PC P4 CA U 0 CA Z X 0 0
C rU 0-4 U U n Q M U n HE :C

Cl4
M C

64



HH

E E-4 m -

4 >4 M

0u

E- 0 H1 hd to' >

P4 X ;2: rL >E4WE-

w r- 40 - - H 4 i-i PC~

o M)4 W, " (Li rx z U 10) 1- W
u (:4 r m- (E-4 C%) M U) -D H~C
PQ i cz H in Q: E-4 0 Q o44 w m H44H

% H W M- b4. C4 = E4 0 .4 H m

m - -4 M % 0L 0 E- m - H PQ -i E--

Un 04J 2-i Ul r4 b~ 0 0 H 4 m C 4 r2 I f4 i
M) l U V) UL In H4 U E- (i m I m

;x L P4 w H b" L Ux ) O UJ ( 4 4 W4 P4 ;.? =) 2-i -

I'4 H t #:i H U H PQ H H H H lz H H m) r9 P P H H H H-

4 (N

L- 0c E- 1=i C 4

C 0 CQ 00C E-4 E-1 H r- W4 CO u~ m U~ X;pt - U)- U)
Z 0 % (A) U --:4 U) CU M Z C4 w ) M. % H m Hg

rn to -4 N u p m U) m CD- =

H N t4 -4 H 1-4 .- ~ N 04 H4 H 3,. H H H
04 '- 0 t >4 'CC N 'C4 04 N 12W N U Z M X 0 04 N a4

F- IE-4 V)

u U)

65



6 0.4

00

134 0 w Q
E- E-4 04 E-~ Fn- r4 0

H p MU H

KC 4 4 W V
H X4 H bg =t DHE
PP4 HL u4 oH U~ IM- rz.
H 0 0 H n 0 u

r&4 P.4 F-A a P4 U U 0 E-4 0
E- 004 004 Hf~ Z PI E-

E- u z -1C H r H 4

00 0 & 0 4 PL 4 H E-
E- HH PE-4 E E- H - U UH Q Z

SP4P4 WP4 P.4 114 w W4J W41 4 W.4 ; W W4 Ul P4 p4
H CJn tf2 W. En E'. $3 .4I Q4 ac PA 0< CJ lH

W E-

o4 4 0
cn 0 C z n E4 hc

- U ~U (N 0 U a.. z 0.040 u
Pi4 0 ~ 03 UP 0 pe U O

) (n % % tf V) M tr U Q MA En. a- H C 4

N H H- 04 H H t.-4 H H a.. 1-4 H H 4 P- 0.. n... ' H 3H
= x .-= * 4 ;l X = 4 OC > tw O9 -C 0 0 a4~.4.

n 1-4 n ;C Q t- -4 n U :n 2 .4 U U U U U

4- 2-

66



0 04

-34 -

a4 N L- E-
ri -4 H.- H W H

HH H E-4 -.

x rf4 r0 = a4 Ei0 ~ -- .
cz 44 r-. ;i --4 - >
z uu U E-4~ U M H

H PO 0 M pe z 4N C 4 V)
m E-~ H- M- H Cl4 0 H

H0 1-1 0 rL HZ H P-:

4 0 E- L4 Pt H U1 H

u N Lo w u ?I,)

z r. xz4  w

m P4 44 M z P0 U #- H H Ia. 41-

x ~ ti) % U 0 a4 % %CQ E4C

Nl 04 P-I a4 H L HA Cr) 04 -M H H Q4 12 H H

> 44 r.-

"3 1) H P4 U -, H U 04) H .

C -' L ~ U E ~ C r.

H N H ~ H H ~~ Cl H .- ~H .~ ~C L4

H H ~ ~ C .~ 07



rM H

=1 W~ H4

0f C M

0 2F! ~ H 0

COH CU (J E- U 44 U
0 ) E- r 4 rt 0 u ~ H' HO 0 U)

m zE-4 M H v >4 a4E- HZU HM Zu4 0:4

r-I N Z -W -4rq O U t!% Z M 4 mU %
E- i.- U H Er U) 0 4H a
>4 H H H- 44 H E-4 0 -9 >4 W H- En

H M wz 0.
E- 2 W ~ Ni V) P4 :C u m) 2 (n Q) 5. 44 z

"4 "- 44 V4 ". 0- A. I ~ ~4 (JIL4 s-4 = 14 4 4 r1 P
X 0 1- 44 H u U V-4 44 Ln U U C:3 H H I OH

m) ril E-i
cn rn z)2 ~ ) U E, H :c = U)

L- 44U 0 0) a U 0 0 = = 2 w m) P4 -T u
C)4a~ r C P. 0)c) 0HZ CU 1 .= C

C)% '.% c -. " r % U C1 % 0 0 0
U czi 0 2 U o) C) u ~U C

H P E- H H i H ,-f H H H 4 H 4 H N l, H H - N

H 12
HH H Ln

z Ln M) C)

68



5u

E-4 fs*

u U)

00

r- u E- X P4 -

El u PC 0- E
roQ E4 U4 H

Hf E-A U2 -i c H ur
03 C4 0 0 >.4 Z: % -

E- 0r - c 0 N

H H o- H 04 pE H U i
W L H c'. tj t 4 W4 tj 64

P4 ~~ E-4 E- 4 P6 U l:lU 0- N-

2 2 E- m~0 i r ,.
OA M 4 t 4O H E Lo E-l "0 H

o )-g r 0 U fr4 2 2 . u E
V -4 U 0 91t n 0 0 P CN El . U C E- t- H L4

2 W u Na U C4 u H- E- CL
H~- W 4 H -

E o 4 H H.. o-4H 4 H H o- P- 04 H 4 .4.. J -I..~L

Ew 0l H U -4U H Q -

oz P l'-4 H ~
2 U '~0 1 H El ~ ) C) E ~6l9



Ice.
E-

O
Li

FI~ 0

*H 0 z H-'

b4 0

m MZ)~4 O 1-4 H U 0
>4. H X. H A U 00 H

ol -cg E- 0 U U E-4U ) X: Li c u Li
u H '~ ~0 w z

P4 M U) 4 E -1 44 0 H O 0

z C-4 0-4 H 0 H '-4 U E-4 = =
W 0 0 ZE- C4 W AM - E-4Li Z

F-4 = in rt r-. H E-i F-i M) = = z w = H-4
(n04> % to0E-iE40 ~A 0 ~ 4

H >4 P2Z E-4 ,A U = U E Li
E- (n z) 0F~ = a i
E-4w m C/ Z Z Z = z

'-wL * H WJ &G Q w ; L4 W4L ~4 14 P4 1- W. .j PL4

e~C Q E-1 P-4 C: a4~ H U) H w.' u P) c ~ .

E-, C'4 E-- E- -U -

W) A H E-4 A C F U FL H =~ m) 4 . U U)
P-4 H = Z Ei H M- 0 0 s-4 L) =- E-1 i E., Z a.
Pl P. 0 H H P M WO ) o UE-4 #CC oc OH 0
HA 0 t 15 W ) U % %t U s % M z. Q C4 .a Li.- C

1- A 4 P-4 04 A .- z E4 H 4' w4 H '-4
N P1i m H P- 1.4-. H H mA j. A4 Q. H =l H 'A H -

'u QU Li Li 1 -4 Li w. IL4 H m4 u~ Lirl

'A U)

C14 0

70



o P4W
rP4 0

a, 0 H 0

u E-4 u U 1-4 C4
H u, H

0z U3. U
E I E- 3#4 E4 H - -i E
>4 V) E-4 E 0 m Z 0

w E-4 E- U E 0 E-i
H - E-IE- ~ Z P E-4 H zC4 H n 4 H H HI

Mn 04P- n PC V)M

U4 4 = =4 E-4 -4 P4a) a 4 a
U4 U- 0/ % r- CL a

u* PI ** occ* 0 N* A4 Q

P-4 " ZHAH lg o m -

0A P - - 4 p-4 CL4 H~ H Q s-4 4 N F-
0- L4 H 0 '~a

a4 0 t- 0 O U 4

~" rid -4 H 4 H - -~ ~ H ~ 0H O ~ H .-~u
0 E~ 4~ 4 4 E H 0 ~ /~ 4 E H71



0
H Z

P-4

w 09 E-4
P E- >4 044 N

E-4 Q HJ w Uw u i ::,
47 E 04 H .1 H. =

A4 $c W =4 = w = N

. -- W= b4. H .4 iu

M U Er E-4 H N H0
H 0w.- H 0 be r 0 0

Ci 2 H 0-4 PC. H W~ H H ro c

bd 04 or. E-4 4c H 0 - 2 02c
n 0 UE- E- 1. E-4 H H M N E-4 H -

= r4 m N 0 E-4 U , . ::I U
w 0. N WZ rl NE-4 H u

. ' 0" E- 4 ) E1 M N A
E-4 2 % N 0- )1 4 u E4N M >4 U
u be 4 H e0 W. E-4 E4O; co H C)0 f w&
41 U we HNi V) I-m ad0 W H Z &4 2 4
b- P4 01 H n E-1 w ME- H (1
04l = %J (1) w 2 i (1 W 14 2 (n 1&0 " wL WA N 11.4
(H P- H N W. M-4 H H . -- a4 H ,

J.

a P4

0 P-4 P4 ,oPq0H ( U C4q -

E Z - 0
SU U % M020Z 4 H % ~0 % 04 b n U

0U N 000 0 2 EU Z: 02E)
P- #- - -4 U - 4

" s -4 P4 -4 H H o-4 H H H N H H A4 H N H H H H H P-4 H
X 4CC04 agt :3 04 04 N =2042 = X4 t~p M4 41 0 l wX 4 agt
HU W X ~ U U~ n 4 U 1- P4 n~ U ' P-4 = W: P- U W

1-4

N 2 4

72

-.



qpr.

U

E--4
2

0'
0 0)

o

M -4
H

713

" . . . .x
HH u E-

E-4 a

04 0 C4l

2H oz 09rNE4 u

P4 E- 1- z Hl C

V) H u. [ -I

.oWE4 W 0 Wl W 14 -
E- HD Q E-4 0 4 - E-2L

" P-4 Hd W W 4 ( H " v I

M 4 N H 04 P2 f- W HL OA

HV 1-4 ) M 0 se 4 > 4 - - I U w p0U

a4) -1 0-3 H U U() U Cl 04 a4 H- 1- E
s-4 o-4&~ o- .4 4 t 1 414 H4 s- .4 " v 4 u~ -

PA o4 P4 H- H o- " " H " -N t- " H "L x

E-

CD4 E-

.7 .. .4 .O .O 4 . . . . > . . .U . N O.. . . .



2E-1

u H0-
&0 0 0o4

H DL C E-E-0-

Wa w n H E4 a

U 4 4 3 H w z > ElE H r

u 0 0 -2 I
= E-4 E3-4 UJ6 z ptq H

o 14. f 2 E'
z P Cfl E-4 ~ . 0 E- H -

Or Lf2 41 Hd H 2c 9L. H
E-4 -0Ca .4 - H Po w o4 H - PQ~ w w4 E -4 H

H04 M U H P4 U H U reC

0 II 0~ U ~ 40E-' .--

u 04a 0H w- E-4 4-uM

P4 E-4 E- 4 ua Fill.~ 0
r-, 04 tf E- 4 E

P. H 0-H -4 0 2 1- -4

04, = -4 4 H 4e 0 O N P N 0
u u4 u4 n ~U .

U H ~ z~C~ ,.~ Er~~~E .41 ) - -I V M l Z .. &. 14 1 L

4 U 7H



z iL

Nn E-I. 4Q E1 u -

PO Hcb U HU

u g W 9 N U E-
Q = X E-4 OXS H U)

E- E- 0 H o-4 E-i C.)UPC f =- E- H = U ZH H.
Q4 Q N V) l V)E-4 nc

Q. 0 Z~ 0a N~)N 1. zw P.4E~~ L- IU>

N E Uf E OiH ~ E ~ H
ro E-4 0 E-4 UO E* WD ;H.

UN m H m U u oc uL) -
# 4 P-4 PU P-4 "A ~ 0- 4 L P 4 &4 PUC ' - s. o-4 s-4 sU UU 1U)C.)E-i NHU

pcq 04 - 2 N 0 01 4 z :.K

u u. n~ u4 fj HuH n- 04NH pr I

4-24

U U L
UQ U)ItL
u U- U-

N U U)

75



E- 4

o- H

0 N E- E

3c H W E-4 0

JZ E-4E4H *

b4 H& 4 z H C4  u 0
4 rl u~ P4 4 r.z H z w

Z W 04 =. H fri4 1- HJ
re H 0 H6 WC.
-4 rt U W) U 9= 04 W Z c-

H wf 4 0 - E-4 0 C. E-4 U). H .4

-a W E- W) :30 r 0 64
~~~~ H H H C U~ 0 4 0 -

M. H -4 H r*a U 0 -4

wc 4 w m) 4 H % = H
1 -4 =- .H~4 H. ba - OF-i 0 w~

U E-l' E-4 U u Oe M) U H )H ) -
W) PO H t j- -4H 4 -W: W) M
= I-T t..) % pq w. 41J W4 =) M .IZ4 V) 4 "-

Ui U H .4 HH U ) H -4 H H 6-4 O

0-4 H

E-4 Wi. U)E4 -4 w 4 EA~ E-4 V- 44 M E
Z 01- C ~ N >4 E ~ - E- E- H V) .4 M

ag4 4 E--4 M H U) P F-4 0 E-1 tn H Q Wa. H rZ C: 0
N4 0 tr. Cl a ' 4 1- X 04 U) n M4 P4 t* = ) L 0

U1 >9 E-4 P4 >4 g4 x C' (4 4r
o- . 4- 4 -4M 4P- = P-4 Ul .

-4 4 H H H. o4 P4 H 0H -4 0- -4 H H P4 H P-4
I- 44 0C t~ O ' 4 4 PW Z P- MC -4 N OC 04 W 014 t- 3C P-. 4
7- PA u. r2 U ' U - m~ U n~ U 1 U pU'i n

A E-4 -
Ir C-4

76



124

W -z

0I E O

c~~w V) I= ~.

E-U E-4 E- ~ 04 V)Ci E-4 3C
E- - ~ E-4 = Z: 0 0

0 Hm z 04 OU u d
20- . z H = 0 Q Er i E-4

U b4 UE-4 u OH M E-4 ~HE-
U H E-4 in riC H D

U 0 F-4 E-4 Z2a E-i C4 O E-4
ra- (ni w rz E-4 L

4  
rx E-- r-

E-4 E-4 n' '-=

U H u w U N 4 ~04 u H
00U NE-4 1-4O 0 n CC Nc-4 W-:

6wi &J. 4 vi W4l WJ. W. CJ wJ. wJ W tj t 4 U 4 C

o g E4 Z E-4E-4 U c'-. z 1 t -) C
E -4 N H lf N = -4 E-4 HO = 4 - 0

t/) r .- - U % % M 04 H4 % H- %0 C H r

a.4 0- W. Q'4 -. Sc . D
Ho.4i- H P. pe P. x~ t4 r4 '. 04 H . a m

~ NN N O C) Q t -4 z 0 W: '

U V U n 7- 1 X2 W" (J n Hj "3 71C f.'- y td 17.) 1)

E-4 rr

77 '



E--.

MC

M H ((n HU

= I=:
Uc E- UU -

=4 U' 4 U' 4
0- a4 C4 _- EH
z a ac z 0 m' m Hr

E- E H = H z .1
E4 ?A IC M - 0 7

0 E-44E~
0 E 0 E-' H 6-U
=4 44 24 4) 20 z- w' U

E-4~~ U H zH o :I H
E-4 " 4 r-' W rl r'E4 W4 Ad ~ 0q om

P; PC En c VH Q H OK M U) I
2 ~00

U'l E-4 E-.4 V

E4 E4 Er

L4 0 PI C1 Cr . = o

z E-4 1-4 mC cC~ H~ 0 H c H 4 Q s-4
0~4 =) Q I- 1= l4 Haz 0 M 4V 4 X 44 4W N O' 4 9 :U'

2 E-' 4.4 H 2 H-.
0 -I W00 I H .- J , -

78



F-i :c

E4E-4 U

V) z

LO0 M r

Q) 0) C4 U)0
H W H 0 9

rsi p U ) E-4 = Z )
Q -40H U) UN IS

0) 0 u T-5U
H u U) En U) 0l~ U) Z g

U)E-4 13 U) U) H U
w rN M AU W Z pa n r4m

A z - H H ,C E-Z U
H- n H 04 N V) E- U) P1

- N N ~~ E-a H I

E-4 1-4 ~O OZIN .
124 U 1,9 1- wi H m~ H LN '

9 I;L4 P ( z4 P41. :4 U o -4P

I) I

U) 0 U H E- A En P. 15. rA) 4H
u 0 C~ ! UC L 0 0.4 _

4 0 r-4 H t H N E- H o- H H A t. 1,i H 4-4 Fi H 1,-4 H q N

C)C? H U U n W4 = Q H U t-J -4 U U U U(J

H H

a P4  P.-

97



17

U)u

P4 H L- A k 4 -

0- >4 H cc .l

H~~~ H 4z .

2m E-1 0 6-. PW tiE-

ClH- H mL~U (n E-4 V

r.W E- F-4fl ~ -4U
L;k U) H u L) o C

Lim H H) Wz.H
Pz. U) H P4 H 4

0- E- E- Z

% H UM4 % - U)~

p4 H - H " E- H H " ,4 N H H- H HP4t

Ui U ~ o-4~ Ui U HA U1 7-. #-4 2

*. * ** *S *P *a 5 S * *O*

w w,

144 E- ,4F
2 U) EP U

~ U) H ~ U) H H ~ U) Ix U

~Li 0 ~~ Lc ~ ~ 2 ~ ~80



AP

IE-4
t-4:

/H

U zr PL

H H

E- 0 Fi)

z - EA0 H = _ --
H H 1o

S- HE-

t ~E- P-4 rrX.4 0 -

P-4 s-- = -i

"U" 0 fQ N E

(4 W U 0 C M = F- E-1• . H N J (E *' .

O U)

C t-4 U n U Q X- -U_) U n t- 1, W

S,-0I l U 81

81-~ - z.

U)U).

QU

-. . .U) H . .
::.,. ..-.: , .: . .H.-.: ..:.. . . ., . . ,. ..H, :0 _ • ., , .. ... -. : . ..
.. .. -. .. . .. . .-. .. , -,_ .. U,- 0..0 _a .: U . 0 0: H: _-. .. 0pi



C4

E-

SL -

rJ4 M4
W4 lea

c

u ur u

V)i F-4 a4 tn P- iV

M4 U) 04 C7 a.

< 4 H H H PZ H- $--z .H' -~zr

82



I--

E~r

NP

P E-4 W, m -4 Er
*l H

E-F,- E-4 ZE

NE--4 N- W4=

H -4 U E W E-

E- E~N -
iI 0L4 z

CC
% c % C 0 % % O C

UN u CL~

*H 4 H 4 E-1 l V) t r) .fH & - . P r-. E-1 ff) V) t P.4 (4 0
rN = D :D = ~ K4 Q 0 0 12 = m QC(; 0

U 4 P' P4 r- U 1-1 r-, P4 P. C. C-4 1-14 r)4

U C 83 *



1E-

HH

E-4 z
I= P64 lw 1 u 9
FC4 CL4~

U) to- rL E- FL4r- 0 0 u
E- '-. E-i A Er -4 14 IN Mu

' 04 I0 N CI 0 m1. 0
H0 00 a40a 4 U w~ m 4 #4~ M 0

a4 PZ E4 4 F-
H4 Cl m M- M

H . L-4 W Q " - " (-;
Z 4 N - ~4 L 4  M f C PC o g-4 o,4 U

x m_

o U( -) Pc (N u I,~- N --I 0C- Cm
o) o) W. r-~ C:) o 0 o D C '- -C) 'D0 '.CI CO C o 0 0

C-l0 C-4 0 Ol CA O Cl 0 CD9 01O 0 C'A cw oW 'A v CI C
44 rTJ W- 124 :l ILI r.4 11 Z.J W4 P4x. w~ PO4 w w w L2 I.

"'" - C/ U.Q H,

In U <4 wr 9:)C M H >4 U H- C
--t -cc >--. t.4 x El 0:1 >-4~ .4 C 0 .c (n 7m

W - H . E, E- 4 4 . H .- ' 0 v] 1 Q r- P U U

8 4

-0 .• :: . . - ". .." ' - .. . ., , - .-. . ? .-.. _ j. . . .ji"-" - . . . " - " '.. -. ".



7 -4z~ -

~~c.

0C4

z % %

N ~-4 Cl) ~ Z V- a

C- = C ) 0. -4a

-4 = E-4 4 V) -C 5. >
P-4 H 0 H = w r

~ Q Q r4 z - a

;1 r-I T~Q. -

M "I N c N N Q4a H2
w H) N (v P4 E .) (2 m. z 0 pr-

L4  E- P- m tfl u U F u
Z :L4 = 4 0 H NZ w z
HQ 0 zM b L 0 H 0 M4
E- -C E-t V) H P4 - 4-4 E- 0 2 N4 E u

= Q 04 W z 9C)' 44(. . u H P4 (
0 z N . .4 oE- N1 G) r- 2 tr. f C

Qj W.C 0 E-4 = a4 > W~ % H -
Z W) >4 -H .2 0 ) H

m) W)C 2 E-4 W. 4- 2 1=1 F- x im
22~ U U ~ IJ ) 4 N0 E- 0 2

W ri t- E- ~N P4 -. H .g H W, E- 4 Z

u "4 00 X4 .'-1 I) E-4 -H M4

=N =.. C- L-A W. w* f-4 td UJW4
4 1= C) u 0 £ 4 10 = .1:1 U4 = (n u 14

... . .. .. 2 =1 N L U) s H H t - H
co W4 -H H pq r.6 m- w~ U LO 2

H0 E-4 14 . 0 04 %' aN .~ H C
U)j rL . OH 2 H M) LO E- A b4 H- r.'

N4 % H r14 cg Hj VH) r,4
rA N *. 0 a) C V)~ N 0~ ) fr

4d >S Cn t s. LCCD4 a) >1 H Z 2
E-4 Z ..- 02 C C - = =) r-f

zLj P)~ 4 "- = ~. %Q U) (n ) Q U) (n C
Ei m) =- U- a ;:- 2n P. t. uH-

= oe H ,I H W [- H H- 4

Ho 0 Z m PO H IC W r-

~~~~ NQ H *K0c~ 2 0

SU a4 E- C) P4 4 H . : H1 o-4 1-4
-c c4 o- 0% HO Z H W. w o r. w "- H -Ho

0. 0n C) a V U N4 4 tr H P C r-I 0 P P4o

Ca01 O W~ W 4 Iq W P C M P) ) C)

SE-1 IZ) C ;F H m) U) V, CD
W F4H H C = w C) C) m P4  3L; u E- H*t

C M. H L2 mD HL H- U) m- .- ) T)
0 CC0 H ;2 U >e z. -4 r4 = 2

85



41j
P4 V)rgI

O44 ClN

44 V

- U "

A H 4 E-4

P, HH

W 0 E- u

E-4~4 o-4

0.41.

oD Eri D

4H w~ E-
pr .-4 =

944 (. P

E-4 0 U H 'Q .

HH ac z

CD 86



7- -Z w w w -y: . * - ~ - - -.-

I-

z0
fJ'j

EI 0

I:

rE a CC 0

m-4 .4 E-1 E

NI 0 En 4 E-
N41 m U

E-4--

V4

87n

." .. 3 .

E- 4 !.D U -4

.. *. C) C> m D M 0 t. 4 ,.-i0 '0 c-

M4 a E-4

Ei-

H C87



* ~ ~ ~ l H .. ~ - -- .-

E-1

0 004

U u 0

04 0 0

H- H. 0:

H En H CW H " H N 0

N u- ;NA 2 U2 U o4

20 PC ' HN

En M

coU EnElN(7 ~ Z
4. HL x 442 )c0n 0C

% %- %l El = u p m u - 0

X X ~ rz1- -4m u u

OC 1- '' N- t- 4 r'4 4~ ' * L L

o) 0 Q-- = 0 0 = Q 0 pi A u 0 H~ H- H 0 HI 4 H<=
X:;- pE .U U U U U U0 00 H r

H NH HN~- NH U NU U UU

El 0

88



-J-

E-4-
z w,

09 PI -P

E-

=, m

H H a4. = 0x 10-:

- E4. H E4 W N z 4 4-

HZZ4 0 0 u O

E.1 0 AE E4M co.%

a44  E 0 = a- W4

Wm E-4 N 0 r4 H E4 - P W

P4 H E--i PA P ,U~ U M EA ra
HN r H H H P

89 I-P.



7- A . .!r,-F- w

u

'-4-

V) W E-4 0 E-4 w

pq N rL4  H .4
14 H 0

E-4 m) pq N F4 CU E-4

E- W. rL - U F-) H
~~ul 04 41- U - U H U)

F4 0- E0 04 U) U %

2 H 0 H OH E-4 1-4 rg~
O .4 W Aw u E-4 C%-' W-E-- N

0 - 2 H ) 0 MN E- z 14 U -0 4 #- E r
E- E-4 0 44 N Hn 21 E-H 04 E-U E

Hi mU U) z U NC4 = ZNw
z z N X N4 U - C ~

H w 0 u lz 44 0L w U

w l rtl- Q - C4 W.. E-U4 U Ma MJ Uz 6.. J.

u ** 4 oi mS 0 S S *S S S w H S S *

U)j

E-4 E-1 H 0

P- V) % %) - c .
H4 "" H -

O ) U)* U

M U 0 04 LN o< '.0 < N O

2~~~~ n u. U. H 0 0UC~~22~2 2

90



F-.

u t

uZ u z

_L Hn PN U -4 xN CJ cX U H O M HrxH
NL A' at TU S- Ht4 H1-

HH Z a z U 14N-E-4 - E-4 . ~ H ~ HE-4 CO N H

-~E- U M =- q.-

E-1 = E- F-IC >4 N - rU
r4 H E-1 In E-i - 4 V)4 E-4 M) T H if toWJ V.4 H UJ IJ-i r4 A1.. W 4 W W-1 oxj~~- o- Q -.4 F-I D6;O-~~ H

E-4 u

S- r- 4EH. 2a E- -.



F-

0 .

u 0 r

~~ H 04
H- U)I ) = 0~ 1

H ~ fl HEn 04
H- 1- !-q -Ii Il U- U

cn U E 0 r

04 LQ N E- m w 0 4 m E-4 H
M) U Z~ =) E- HW C.. U pe ct U

HO U m L) - U N to 'm E4 W E- E4
C4 < f r 0 U H E- W H W'. fr M .

W clH H N F" U r4 0 U U

0 H 0- a4 V. N- HZ C 44 N z pi

Nz ( 4 H C3 0 0) u t4 H U E 0 u
N4 z) U EU r- U 04 U) t4 ' HN NE

Z PO H E-- C4 U r H -H M W 0 . t ) U
IS 14 ;W. 0J Z H P14 1- N 6 W4 = 44 H4 U U) P4 PT

E-4 HZ MA Z~H ~ U U N N U

E-4 (L rz E -44 C Mf~ X4 U U

P4 H H- "4 a0 U X 4 o. C) HO "U" Q x
u HZ U mc MN L 4 Z

Ac L

o 0

s U 0492



-4-

u -4 .,WE H H- -

u u

E-4 ~ ~ ~ -t4 0 w H W m 4 U W 'iW 7

o 0 4 II r
tu M u tD n E4n 4t H CU H C,

r4 rC 0 M C- ..- 0 0 H: -- C

SU C 2 EH H H I.) U H

H~L P4 C143 2~

o r- u r n U U H ~ Q~ - :n I'llH
co - e $z Ce (a n~ Ei ~ C -4 U r~ ' *

U- p-4 f U U 1-4 U r4 oC X O H (C' p-4 H -- C
U U2 PrE i P4 3; U H- ec

Q4) u C' C:4' '
-H x: t o4H * I- 4 j r% ~ I:4 H) -4.~ 4 ~ 12 IL

U H

U U

:3 t.'93



InE-

H L

C* >4 U

W E-4 :. C U -4
Le H ~ '

E- w >4 M E-i m

C4 z M - . E-, ; Z

0 H H4 to - =
W4 c 4 H O4 If -4 W "

Hl 04 M P- L--4 H

ra rC H HZ L 9

4 0 P- 4 0- 4 L-1 7

4 P-4 U H: --4) P-4 u) H
24 > > ON4 U) 4) (N O H 1 L4 0 -

U 57 U) C-) U) UL -.

U-)

944



)F--4 X.H 0 C

C-'~~$; L- . HH ' -1

;:4 0 U) C U) C-- C ,

E-1+

:r :5, 4 0 "-4

E-4 UI C14
c- ~ ~ ~ ~ ~ o c %~ )H ~ .

H- E- F-4 ~ C- '

&4 E-4 W .:c C:4 C.4 > I a4 M : -4 M! r- U)

0 14 E- m.... 0 u tp w Ic

.,4 U" -U) L3 C4 U• l-- .

H (4) H F~- E- > c) 00 - H4c.
W4 IL Zm C--i 6. Pq U UW ) 14 IX0-4

~H H CI H r r'-3 H : M: R4 04 F-1 X- H

U) ri 1,4 EZ m- , ICi U U
C...~~~ .H - F.% )

4~ ~~~~~~- Ui MJiPI U P - ~ ~~. ~ ~ I4r)~

H H p Ui H ~ C. C.4 CI N C -4 , ( H H I-

N L-4 Z' UF 7 F"

r~ ' .1~~ -~ : : F 95-



04

>N

ICi

P 1-4 H
0 H N
= 1. Fig P4

E-4 H. OP P- 0 P4 0 4 E-

m (AN 0 H H H E- E-4 0 E-1- 1.-4 -4
4 H :c w U 04 W :04 :" >4 4N r

(z2 0- = En u 02 n z = . w m Dw r%3 (n P, ".
so CA H~ ~ H m H mm I- -4

W~ E -' M1 2 2 4~ ~ U = Na 01 WC a, cr . N W
E- = E-1 HM Q M .4 Q M.i :m- 02 H2~

N z20 PIC 44 H I- N CA pg N H w H N H 0

2 .....-::~. 1 ~ I.

m % m 0 - 0 H= m - O 1H 0jU )
0 Q E- pe P42 M z- r4 4 9.4 ;L Q H Cl H

M M E-42 E - E-i E-4 i0 0 0 a N
QE4H U N w w m w w 1 w N E-4 NO -A 0 - kA L..

(1ZE 0 Mi P.N~(2( M Ir. N4AWE t x
N4 44 A E E4 E- E4 -C4

% E-i1 ~ W 0 -4 so E-4 so E- s H E-4 U = E-4 U Z C-i U
0 0 W 15OH, a40 OWNNO =N.N 1 . N 0 4 r

u En E-4 tI E- -i H- R F4 & -4 a-' .
194 W34 PA. W4 IS 1 -.1 P, m UJ 13" Ul P4. Ul W3i 534 134 W34 P34 P34 j 4 4 P34 W Q

HO I H tn2 + .04 H H- H H H H HU (12 En A PQ 2 WV (A M nt

r4 Ci 0f0n

(A

0 U UU
rU4 so 9k. Ni rx W p"

X P6' Is, >4A H > 4 H >

=H 9 H. -H-.H

I- % b4 k M
- C- w P ..... 0- " 4 N m(A M bHiUi)2W W N - P. 2 l a

- w M- zi P 0 M N3 M o UCto o-

a) NN-4 N

:::. (A (A (A,, ,,, (12

En n

96

%'-.

%--. . .:-- . . . - .

-.-. * %*~ *.,.- * -*..,--.*," . .



E-

Dip

0- >o E-4 o ,.

I ~~ u, E17 II

,.r,

N E-4 ~EA H E

H0 0rii 2Y
cn u- m: N nrt - n H &4 E

0 H ra = Un
F,0 N U H - H E- H C4 E4 U

.* ...... . : . .. . .. .. . .. . .. ... .. . . ... .. . - -. .. .. . ....E .. . . .. .. .. . . .e.

t-4 -4 W4 E-4 :0-4 oe UH
H z = E4 C ticE-4 11 4

0 ~ ~ z IQ v w E 4C

M~- E-4 .4 04H Mm 4 %.

E-44~ E 4

.t4 EnUN i N N

lJ og1 2 ' - a i a4 ~ P &401 C. .J 5 4
.4 % En. Q4 U~ M. 04 -4 r i M~ H a n

C4 0-4 Dt . o Qo w 0 A S 0 S 0 P V) ac 04 tS k5 004 AS .5

P- r f .
DO o4 ' - o4 0 P 4 14 - 0 Of ' 114i

U 0 = 1 . mU I

H n 44W. 04U 3,U H- P U r L4--

. ... ,- . . . . . . .(.

970

.'.

,.... .;0



= CN

H 04 EH c C

04 01 m--
NOI a N4 E-

0 UE-4 4 b4l- - 4P 0 04
.4 u Cz tz U

m 0 pquO E-4N 0 in
DoE. 0 m Q~ 0.0NU
a4nU N AN U 4 a -4 N w

H q 0n m4 P4 rM
(12 N 4 IL -- 4 H w 1 H Aw H 1

N64 E- %U pa4 WHNHuO4 4 c
ONw H m PC

IJ o6 in uA 54 E4 N4 ~ M PQ I 1&4 H En

1- U N~ 0 O&N A0 0 P I4H u0 N 4 U

00

we N-4 5)

in2 P4O P4 aL

00

NON UQO-1'4 m P2u uu:OJ

H u- .-4 Ej L-4

%- N4 04 1-4 lb tile *'~ 04 %s .%

w .4 a4 W. 04 A4: E4E i0 Ob N ks PQ P4 b P4 w-
5-I m .s M/ Q ( W U 0 M M Wq U

C4 m% ' 0 0
C 00 0

98



EH

Et
5-4 P-4

M 4 s ;

0 u cc

En NO C4

z 3c P 0 E- (..) u !,AE-

0 L - 04 Cfl mO W. 0

2 DOO (31 M 0E- E1
H 04 4 04 E- 4 C 2
E -4 M.~ u AN0

0 jj 040 E4 -
pit 0- H t-4-

Q4 1- H M -P4i E-i L-I04

i..

E4

PL4 0
0 u 04 E-4

Z E-4FL

0OH A 4 0 04 '-0
ml s4 z % 0 U N 40 E 2-= .; >

0-4 04 o-4 U~4 E

04 0 0 = 4 = QPU0 % 00=tImP 0scX fN04, L.0 Q

X!~~00 0 2nE 4

1:4 of O

044 -- tn PL

.. . .. . .. . . .. . .. . .. . .



-°* 9

U) 1

" " !4
H

E-4 0
W.,.. ra

H 0 H0

w- ) I 1-4 E )
-,E --44 1 H

seP H 0

tZ *4 m W/

,e', r /1 P4 E 0 0 m- m h4 Ipq 0-

%,'-" E-4 H W 4 M
U) w4 NZ H4 44 0 H0

W~~~ o- b w4 H 0 H
. c .. .H u = . . .

u E-4... w .U ., .Z
14-. '--4 M H H P4

4' 00 L~ C4w 9m 0 F0 I 04
-4~ co q-0 H U- H4m m EA E4-

0 "b. = % .-4 H U)1
- En W 5 0 oo04 E 4 cnra.r4 0 F-'0

bS 4 *v.=?"2 w I&

E- EJ -4 co4514 CI 5. i ~l U ~ ~ 11 S ~ 5~ L

124 % C.,

E-4 (n P

Fk M -1 0 4 n E

M H4 134 E- 1. - -4 - 4 H E4 Co H P4% M F
01 1. d = . 4 E- Ce - P & - e 0 4

0'- = 01,0 U 4 H m 4 U H w s14 W4U6

u 0 0 P1 P4 a4 09 (N .- 4H w 14Ail 9 CAH L)f

P ;,.:
*J*9 -P - 4 -oC).4 -4 o-44

-r 4 A-I~ *. A. Do~ 1-4 A "t 4LNq 0 *4 l4 0 :3-P4 o4
"% A. .4 4 sE 94 .4 U L-4 Nq oc c n fi am ma w4 pq CD 0 Q c .4

. °

H P-4 .0 H
rL4  E-4 tn o

0H (N 0
P-4 C.q

9% 100

14

~Z.
" - ", . '""' -- - "U ' ' " '" , ", '" i ' "-' ,' ' ' '' '"' -,"' . ,""''""'"""" ' . ,

. -.-' "- . ',,, ' ,............,"..."....'.,...,............•....-..; ,- , -"... ' -''. " ,, ;- :' -",. "-"



o-4

P0 0 0 rQ Do

€ ~ ~ w E -4 W o..4 ,'

F.4 .4

0L 0m n ! m0 V
u ~ ~ 0 9E"m g E1

HQ H = uW
= -4 H 0 4 E- z U4
EA. Ic x H 4 m N EON4

S-4 H-4..0 O E-4 4 0 0 E0 0 En)

W ow W- E- U
HH z~ 0 =

U4 cn U P4 04 W A M 1: P i

T41

~ U 0

N O~E-4 E-4 O
E-4 %D W w 3 L . .i P

me WN O ~NV Urat

,... . Q. =.. .- ; < ,. . .4- .b-

o4 • .. . . -. - "-

Ul En 3 2 U P2 H u i I'.. x M u U n M

1-4 CI 04 M
0 o4 u Ls

E-"- ' '. - 4U r

H .4E4 s-I ~ ~ 1001.E~~

N .4 4~ E- ~ ~~so.
o 0 0Z ~ U~~,.1~0-IC. ~ a-I%



E-4E-

E- Q H9

2q 04 PA H
ra 04

u H 04 - a b 9.W

0H 004 bg eH
ix H si c0. 1- M' HW4

0 A W W M14 a(9 =040
u m 6 WE-4 Pen 0 Z 0 02

H()0 U C4 H - 04 -4mHb P -4 H0

EHO 0 Nz- A M W rL12

E- z H4 2 L 0 H .
E- U bdH E- 0~ 0 E-4 W w E-4 w
2 43 u b4 H 0f = H w4 z CH 4 =~2

A. =a W V ) 04 M (f) AM Wi 124 W6 UO P4 W.. 184 = (I
N40 tn u -0. H W HU tno . 4 H t- 44(I tn

H 04

M A 4 p

r&4 -4U!P4 -L a4 u E4 u

0 Lu 0 s4 0 0 0 4~ mU .4I Z M U -IE,

0 0 0 N LjZ r

oA0 P-~ 4 p4 04 1= 0 PO u 0P-4 0-4 '4 ;W '4 -Q 4 P2 M4 04 0 0 2.0 2M4.

44 P.0 Q) 04I 0m

*~ I-)(4 N N

102



PQ H
-. E-4

HZ

H E- U E-
WH b H in m

H 02 2u
Q 0 r E4 l 0 pq

zU E- E4 60 0
Eri u 0 ca o

H Ow E-4 H~ W H M w
= t0 U ~ t, 40 op t-

Wa. P-O-4 ix Ad E-4 H o
E-) 4 U)0 m ~ H U E-4 2H C1

04 z4 02 E-4 E4:= No &I
0 E-1 H tn En. U) H m ~U U
w' w m~ = ~ W H W4i 14 H W W W " W P4

H~U) 64 -4 o .4 En~ - U#4o H

E-4

02 P % 4 0d E1r

IIu E-4 W 0.4 W
b r- ' 0' 0-' Z % - 4 s4 = . U)

Cu UU .- 0 004 m n u
0)*' 0-4 o- s-I4 o4 0 -4 0 4 .4I

0 -x 4 Cd t - - t4i

U u m r,

r ... U

-14 H
U ,. 10

[! , t/ ; IPI ,I-" ,.,C



4.'.-.

.4.4

z U

z- u agE4 U

04 sz 4 gn u 4H

0 u 0 w H
143 n0 0O Oo4

En m zL No 2 . E-4 E-4 '-i t4
pq M U t H 1-4 En W. so F- r L.

00 E4Ca = ba E -i H m HE 0 n AwCL
co W.E--4 %H U M) H E- >4 ai ~- H- z

m u pq 0 w cH W 42H 4
U NE-4 Z = HWxu E=m I

H 0 it = c -4E4
m 0U u 0 0 04 0 Q 0 H p4

C 0 Aw M E-4 rzi E4' CLH z
o CL. = E-i Hz H CE V44

N E)~C.-1r W0 Z- 4JE-1 M agHHH 4 "
U2 ra 4 E- ,-1A EH
Wa E-f A 0 4 H b H bd 4 Da.

m = H t: Q E4H 04- Z P6C1 04 -4 1-4PI E-4
w- Q ~ As a W. L I "; M W 4' 18 s- H c13 H wiU & = gd. a-i

~~~s .. ..~ P- 4 iI ~ 1 4 .. .. U H .

04

H U-

FA6 + u 0 U 4

somP4 L -4 )c M'~
m _- rn. 0- U 0 ia.. F-4 SI 0 E-1

Is 0 C&I Is s H -I E -4 v- Ol . Is so N
ob % 1: = X 1-4 5 E -4 as % 1-4~ "- H- x

X P #- 0 u moc0 H V) #4~ ~o oU)M
m0 0 134 04 m~Z A~ H e'4 N N C

A o-4 U

ul Cl) N D
r4 E-4 E- E4 )

104



%

E-4-

0 4

U

E- rf) E- E E4-mU

E-'.

Ij W g b j H

W E-4 D M E-4

A2zmH =

bw 4 Sm
*6 wUuu Ow u * U]-

Q -z n U U 4 U E- 4 H tn H

L.-.

105 E-

Q* ~ ~ r-. (n .. =



IM.

0 0 c
E-4 H

w E-

= = 0 H E-4

~L. H C H z

u H = II H fzU

44I 0 04 u4 u
H P. ~ H4 H X

W4 E-44 tA cn U 4 .3 0
Cf Z HaMH E- 0 r'E4 u2 U 4I

E- H H. H rL u H%

Uz N1 ~E-4 Q W 0- UU4 H Z HE
W W2 H Ca V H =- m (nC U .

u H 04 HEn U H 0 -

Ca U 0.4-i4 L-4 Ut CnHC~

H 4 co 4 E-, M. H' -~&. (F :,It~ .0H2 ~
EA UL U H E4 -L H ~ F - I- En V) P4 I H E-1 -

P00

U ' 0 U H I
H Z PA * C4 .' 54 H ' Hz ~ .

H~ . . .~ ...~ .i .



-. s - .| ' -- -,,- - .-.. ",.-. , - = , .,T, . I, ,. i -' -,,. ,." • J.--,-.,*.°-*. -. -.- -. . . . ,

Si

N o 4

E- 0

r. 0 H -- -
03 '4 w

(.J , H - : F-,1 r . : I:, H ...H z C 0 4 u Qu

pig W4 zU04

0 ... CJ H N, -.

1U 0 u E- Z H H E- t.- 0-

'4 H0 E-U r

04 0- '4 4 H4 0= E
'4 p WO E-1~ UL WH H E-A

W 04 W '4 ,-m H :b O
UW bg E--4- cc H

'4U '4 P4 '4U OO N 4 H r2-1i
P6 H Wz A ;- W 0 m4 w E

w u H Nu P4 NUQ u 1-4 U

• ItI

'44 z i

'4 E-. zH #U . U - 4 U ~

'4 H4W 0

W o-4 A; '- a 4 >4 -C H M4 s- M'4oW.
w4 4 44 '4 w 1 V

04 W 0 o. u u4 P- 4H 4
'4 HO C4 N ~ M z L-4 ACU 3r..' so X- M X:

H -1 PI E- so so H U

>4 u M4C~H~ -
*. IIPZ. 9 0 . 0 4 0 N 0~

~- 4 ~ C4 C~ E N ~ - C C U Z N '4 L'107 '



0

U "

N N

H.H I

E. nl E-.4 W,0

0 0 N

E g L r4 zO. P , X 0 . N o

'-4 E m E.-4 : . E-4 0 0>- 40 p U z u 0n z E

M.' . W ~ z f.,. 0 E W/ H 0 ~ l

0, H co E- w Wi
o E-4 E- 4 Eq 0 r4 0 0 -4
, N 4 H E-4 Q H .

q- E-4 H IQ 21 E- P4 C

C- .4 !O 0E E-4 ,.. E-. 1-, ' . '

,,.'.' '- E-' 0 . a o : - ; t2 , - '

n wO tH E-4 x -
' .P, H t. H . m
.L 4 P4 IJ - W4 ,, - * M %a

.-.

0o 0
.4Ogg E-4

En E -4 a4 zI 0.4 u P3 r.
PQ . 04 N r4 u

a4 X N E- E4 EN U O C3 1-)r
(N u PIC A U . E- E-4 % %N %~ tn 0

-. H- 10-4 00-4 O 0 0-
940 r') u P Q p n 1

w u- 4 0 H * * -" a 4 - 4 '-

P4 9.4 .0 14 :2 E4 E-4 rX4 1 I ~-4 -4 P t40- ..- 4I-U
W. W.Q0 0 w~ M C N H 0 4 0 Q 4 PCM -4 0 ow AC N

*U 04 1. Q W . H U P 4 u U n- U n-

P4 04 M

108



EA b-4

inm WM w0 M

U 0 P4 H tnO. L
w1 u C- E

I0 0 / :L
H 0 miC U;-

Ur - p z ) E-414

w ~~ ~ u q O wE
H) Z u T24 H NI A) Hi
x: U i

4
M 0 En u HM WH ) tn H 0 Q Ut) M

U) 1-4 M2 U) M PE-4 W
= H w) U*4 E-4 U)H ni z

oq P ) Q M ~ tf) 0V)U H
W )U CfH 0z H) 04 H I=

W) ~ , 974U M bd 4 U) 1
l 0 m64H k4 2a Wvi 04. VJ H W4 no wH H 4

U ) P4 2L 04. 44

Ur)

r%
0q

U) 0 CII - 0 "

00 4X - - o-4O o2-4 Wo Mx 0 04
0 U 04Q 9 CO . - 2 0 0 0 rz c Q

E- .4- 4 P-4 s~-4 1-4

'1 4 0 00 04 004 m ~ 04 HH 0 "C 0 HO w

u, U) Hu nn)j

109



7 ~ U Y y Y Y I V.!T. TO

2 044

040

,-. ua rZ.4 rW

E-4 H4 En C4
Ad CZ. 04 0 U E-4 u 0

0 r C4 U

1- H 0 :4 0 r
E~ -1 0 E-4 ra - ~

oz4 V) 4 E-4 E 2

44 1 4 H A4 4
Cr E-1-4F-

b4 H E- EH
H- U~ t.4 P4 r

0 H #4 H

1H 6. 2
r3 Z4 u E-4 04 4z4  042

* . * S 0 * S * in

E-4 CA E-

rz 4  go 0~ W

C0 b4 l

% wc F M %4P U %
*0 % " 0 0 " 0 k4

u 0p M 34a04 '-I
M4 004 Uu 0 C U -

U .44
o -4 .-4 .J .

H110



IT-ST.

S.-

V).

P4..

Hr H .

4Z

0E

U- m E4H-

Q- IC H p

1-4~ Eni E-

E-4 H 0E-4 E-4 bd H

ElE-4 P-4 " ~ 2c 24 u H

m4 6 e
E-4 P 1.4

Wl P4 C:-'u

E-4 .NIN

C/) H Cl H U) 9 n U

~~24 M C % C24 4H 1 H
n, 0 m 0 be~~

E4 % V) N at i 4  0.4 lb s-) 44 U ma l

M W4 0. H t- M P4 MO a- 4 o- =. 0 Q
9Q U U 3 r ac '44 ra u u P- U%

o-4. s- 0 1404o

AC 0 Q PC 014 M) Cl) 4 .4 C 2 0 0 OcQ '4 3C *0 C- NM Z M M 9
V~ u. n CU U u u 0~EU U ~ 1 41C -

#4 u E-H
4 oN OW

:nE- U.

72t



- - - -: -. - --~ - -

IN

crr4~LJ E-4
inN

94

H 00

EA M
E- fA W

2a V) H ~ u
a pa PC~

*0 W E- W S S *

04. E-1

EE-

m % H. 64 L-4~0 t

a H Q 0 0. 0 ~

E- ,.-4
.4 0. H4

0 0

E-4 0 E-4 4 E- 112

-- X *. 04 *i Pi En * - A
94 L4 o4 - M.%%.

fig ~ ~ m m x m* 0

%~~~~~~.* 0 *m..g a U .Q P $4
H 14, 04A



P4

.9

,

En.

M r E-4 .''

W PL r E-4.-

i-i .-

% W r4 Q, .-
"c- CA

rIl W rl 0 r

tml W r LlE'I~l E

~ .~ E- ~ H --

W. PQ P% P4 W- p4 P4 P4 M- 4 P4
m ~ cn M . I0 .Pic Wg~ M g 04 .

P4 PP m x x 0 l

vJ m m~ u ~~ 0 ui p C)

H4 0 - 04 il En Lt -~ 04 ia4 04 04 JH 0 P- P4 -0 9. E4 P 1
P4 ~ QL mQ o~QL4~ 0 O0
M40 A~* 4 04014 134 0444 P,3 ~ H~

(1.10 z

113



U 0g

pq 04 0 '1 -c

N 04 H 3c4U ~ f-

P04 H

W H (4 4
0 W w w W r E-4 E-

H En 0 H
M z E- 04 E4Z

Q 0A N 0 == w Q -4 E- Q
u 0 Z

F~~q H 0.14 t 4 % Q 94 WH -

W A E -n 0 4 E-4 4s

W -OCAE- N 0~ 5 4 0 0 V
H U 0 N x

A0 CA 4 4 E Li% N N

LAf. #44 PA O NJ
NO N- 0 L .4U

5-40 Li04 E-4 H

~~~~~~~6 0 0 r4 i 0 *LLi 0 Z L

rL., C1 .

tw Li 0 0

a c -m ao a -a~ -4a -e iQ -

X A E- iX lo' o4 0 4 n W 0 0 0 0

-- 7 %A



00

I-b

po

0 S

ii m1 s a fm 0

2 0 0 u C4 E-
4L E -4 0

o 4 C* 04 W. 0 #A

Nr m W W W H E-4 w
0 H 0 ad 1L wN u

04 0c 2m - U -

24 2 - 0 O 0 -

% Z 44 E0-Z ~
W 44 N E-4i HH~
034394I M E.-4 HN .4 0 l

H H w C4 ov O.E 0 E-i ra - 0 N 06* 14 M

w C4 H. 04 mo .'

0 .H.- L- IZ 144 * tNn,- 4 s
N 9-4U v) ED -. HH 0H P4pq=

0 N ;r~2N H hd) N N .ah
0 O 4 H wN 06 0 ) 0 H- r-1) ;3 i

w- u t.D E- E- 04H WN NW

0z =2 =9 0 4 U C) 2 nro N H % N t C 0 EnC 14 H 09 * NJ 2
1-4 W i- 0 k) 4 . U 2 P4 -~ " = M H 04 0 4

H ~ H H- 2 N 4 12 .i

ri. NN OH, EN.4-. 4 u.

04 =)tD Z4N HH) zN u
E-t4 E. Nn 2- z P4 U ?1hN La. 5. . 1N2_I

NO4 ZN HH4 0- Z H 0C 43.H .. ~ i .~- N ) H '~I

DC O 0 0- r 0 E- 04 0u b, r 0 IL 44 z x a j r4-) 0 0 N

N ) .- .~2 UC i C.4 Q) IM ( d 4

b4 W 0 Ell2 5, ) h-. ,-W vi
r- = H ).) U) On u M =- = HZ

U 2L H V) A N4 M ZO L. x 0
u H :4 >4N Pi 0 = = = 0

115

A., -

'5Z



H 44 -

0 40

U 0

4.'

U 0 1

0 U~ 0oo 1)

OD. (L) Q

co ww

o Q w

S -5 0 4-

E- .- 4 1O

oc 4 4 A1 r4

4 0 Q -

04 0) -r- - U0

N N m M om C

A 1.4 4

n- P~4 rA
:z = -

$4 44 09

0.; E-1 .

11



IL

94 E

P4 4'4 E-

E-4 -. z4  L4E- 4

,4I - U

.4 -

E- N x- m 4 4

=2 Li 0 %0 * .

U 9:
M) W. M4.a 04 XOfC i-Ac o ~ e0 O

b4 4 Ogg-

.1 C - -9 O P -4MC4  'C n O IZ rM

- tn Q P . N or. '4 Q 0- t' L- 4 Li U~ ('4 ri Q- P4 r
N ~m 1 '- 0 (N 00 - - ~ ' 117~0 C



* ~ ~ ~ ~ ~ ~ ~ ~ ~ 7-: 7--- -- - . - .r r Z ~X~ - Wl - -.]L

W 0

P4 0n 4 --

N ~ P4 0 .

m2 r& 4 -

04 CO. 04 w

Or N 940v P

w D4 .4 0

w m n -i u

m4 H PNO 4
E-4 E- o E-4 E-4 u M* n
20 P4 W H W H 4 = cc r* H

U 0~ C4 E- - &
H~~~ C:.4 Ulz2 N* .
0' U . N fCl%-H b N E -i E-0 rl

ra rA >-4 E- N 0 H -IHM
0 Hn b4 re 0

'W 02 E) M )W4 P 4 Cu. H P4~ C . .c t

02 o Q Co .4 = I H % H P4 P4 H 04E
Cl)~Fl NCV) Cl) 0m1 ) C - 1 2

E-1 Cl 0I0 = 0 CA %~ P4 C H
P. 2 2 2 U mN r H tr tn 0- N- E" r-1 L".

p) N W.2-4 H~ Pl r. Hr8-4 . ~
r;- 0. 0-N E- a HPDA4 N V, tr.,

uA 0 -l* 0 mO CL >4 H Z-

W4 -4 C4 H- =.- = A m O
= Z0 E-~-4 U V v W. L-4

I.U LN 2 2 U 014 tI-l L-4 * U H 11 C t4
PIC * = W* ocg H4 14i r P r .- N C-

HA 4e.. HZ m C4 0 AU)0- -
0L W4 "~ C~iI . H C)C' a
>- 0 2 W- E" 0 r r',, r-.N4H

-C.U) E i - E-4 A~Z-
C4 22;1 iH 4 R. 0 z

W, m. H Pq. E, m- =~ --c ;- Wc >~i-

a- ") C . . .~ 1. .-.. . .)

U~~~~~~ u4-0 H: H .- ~-
222 V HO 2A Hl u l0

W E- H 0 . gil z U E-4E N ~ C) C - .
Zf H 0 0 U E - -

* 2222
2 2 2 2 22H2



0

rA 0

m Ao
0 0E- E-0

E-4 O- N U 0-

24 %

r& P4 NN A

94 w H 0

H-- ON H N

N4 44~ a-)

NE4 P4 0P0 0 0 0
H m 04 a 2 0 u

wJ PI fl i4 :r M 0. M H-

H H pq P4 P.- N

W P u- 0O E-4 - -z a - 0

o - HE z 04 000 0

H P4 M N U 0D a . ~C 04O
*E- r-4 H(A ~I.

0~ ~~~~ u ~ C 00 0 -

H~~~~~- N -,. I II I I 0 4

W4 W4 MU.o M.O E-4~ Qf~ .00a

* U m

~ ~ N19



NO N

cn

0

0q

C4C

E-4

0o W

EE-0

= H 1

E-4 :.

u- U4E-

E-4 E-1 E-4E-i EH L

W WN

E-4 .0 Cii - lb
fi N C P.4 c cl 0 f .1 mi >4 (n P a q - 4 - Lr, r- rx .

w N N 0 ~ a 0 0 00 mi 0 0 =
4b~~~~ to % l %t o o l % Eq M

g X nW H H 4 OH H~ ;00 N V) CN =. CQP4 4W I

0 0OV)w 0 m QO OU WO C

U U.

120



HH

U~ E-

oz u

E-4

(n o co (nc

ri in rr 4  CD

o- PcC~ 4

u P~ 0 0 u ~Q 0 ~0 U oc tO) ol

Hj u

121



L

H

W pq w. .. .

W .-. r4

0i 0i C) m 04

4 .. H =
O 0-4 .0 1 Hu E-i E-4 En p.. Cw. x

H~ W p 0 V) E-4 .

,- Z! C. C-4 -- 4- E 4 CA:

M ,W W L ua -oW

HO4 0 E- bdH ~ H 0H E OH 0 -
= u U Hd vI i) H M)
H 1- HZ U )
&-.9 '4 - , - . .P4 W.4 m .i W4. . . 4.. .- -.-
PA P" UA CA u W H H H H .- ' .'- .

E-

U Hn

H H 0
C Ln ) X ) W P E r if U

04 0i. .4P4 > 0 " s4 0
94~p. oP 4 X 4 0 4 M 0 Q Q v. P4 M P 9 -

u mO i-i- u HO v.) 1-4 CO PC OCsOC4o- Cf

U- o-4 " P- 1.4 o4 - E4 -- t 4 4 . .4 CJ -i 40 I

1-4 P. :5 " -P4 I 0. l P. .1 s-4 0 C P. 0-I " 04 PL, P4 13 Wi a, 0 PA Vi.)
fig u.Q 04 oc O300 w. 04 ;m 0. ac z Zc ;c 3ca Z; m
uN X: U U U Q AQ u u U H r. ) U9 u4 n ' u) U5 u) n~ U 3

122



I--

I--

V) N ri L

Ul V " E1

Er- U

X H40 It

z U) H 0
E- PN E- E4 0 P4rl

E iM-- 0 C l) 0 co..

M0 U)U 4 ElW 0 H poE 0 0 U) i C)

ow E-4 M N~a 04r

04 H E-~1 pr.H NE- E-4 U) - u l~' mz..
Q2 04 PI C a; L- M fEl 2r C C 0 N

~~~ E-44 2
P4Cl) C54 l N E-4 U )

~P Wl u .

E-4 
8.  

r4 % E84 Il C) * 0 Il L .. -4 E-4 E-
b V) ft E- CC V) M- V)N

Pi0

Q = *m x-
0 El 0 U rN

P- M .4N 4
24 .44 Iz4 .. C;0 0M U tIU

C) 0- ) -14 El0M 0 W M 2 4 M 14 M 04 uJ4
E-4 s- 4 N

cEn P4 El EE

0 N 0 N123



L-i o-4

E0 W E-
E-f4 U124 o-4 H

* -84 04 04

zl E-1 0 u

~ -o-4 4u

H H Ci

E-4 H4 H w2.

2- a 4 04 Eni 04 H
M O E-4 P4-4E

z- 0Cu a 1 E-4 WE-
al 1-4 Ica 4CiE-

0. C 4 oc 4 H -i5-

CO - W- -

C4(DE- H of u 2a ma

0q H En 0 0
Ur U) (/ I4 UJ 13 "A br W-4 l

V) 2 H H) Hq E

"4 04P 4 0- 0

W N4 U 4WN 40 N 03 M
m z m 0 u z

S' U n n 4 r& H: Mr o

.CDC

012



E- PO' -

E . -1 0 W C; W
~4 V H 0 1E-4

- ~ pa .4 F-4N
H ~ H 0 E- 4te

W E -4 0: H q 4 E- Es H
= t 0 >.. rn %

en t E-4 m~ > E-. fn
H Cl) U) 4- %

w -4 ~CA E-4 ~ f)n~ tl r4 0 al
E-1 H- z- Hw VI) E-4 W-

E-4 U) W) H- CN. M) U
194 H- 6" I.4 w4 V W. L-4. H

H H -4 44 0 OH H c
c) * * * ** * *4 0 0 90 *

E-4 % w .. % % tn PL.% -4 ,
IM 4 NU) 1- 0 -4 -.j "4 ,
0 r P- H 0 H H Q 0 OC " rH

1- - U 04 W 04N Q 04t 4 :m iC.W .1

r- U0 u u- -00 " u
z - E-H E~ 2 ~ -i H

En t HH H H
H - co VT: V H ~ H H H - lC~t.

Uo- U) 9-

125



-4

w U 0 E-
3 H Z 3c 6

W E-4 PC4 PQ >40

. W 0 -r U M-.-

H N U HE-4 a4 :b C H U. J t

U E-4 0 U U

E-4N H E i W U -
!*4 0 to) H o. EU Z WU- wA

W En C- H U = E-4 H M 'ee~~a

M t~ 4 4 u- Ir U U E4Z E-4 c zlE4 E- U
Z ~ 0 W 0 = E- ra0 W ~ - OU w Hm

XZ Q W H N E-4 U Z A eu)
E-4 = 04 rN H I=' = w- 0- u U N f% U-

Ia. 94 .4 ol 11.4 = .0 4 X -M . aa- H m1. 134 E-4 =. U3 U3

0"4 .H - - 0 0 - 0 - . 0 0 - a *- - - ." . . - -.

.- '",

CD W- -



4 1-4

0 r-4

z.

w

H z

S4 ~H 0 W
H 0 E- 4 ~ IL

09 U LD 1-4 -. &Z E- 1- -4

LD 0 U U o4 H u ~
PC 0l H E-4 m N

E- 0 H - 4Q 0 fE-4

3c pa 0 21 - - w ldN H O U
H Nk Al tri = H 4 W

0 u E-~ UN #4 14

0 2 N U U u u U %
oL -a ~ PC 0W 4 M 0 i.4 U W nW 2

- H U En U 0 0 E- MN U - OH 0 tr H-

Z:& 1-- E-4 E- H =3--
a H mH 00 %~ M E- . 00

E- 9=1 V) z 4 0 4 2 (n % N M

H- 20 H HHH H U U 04 H H ~

2wlz P 0 a OH4 i
CC AcH 0 3c ro U E-4I

1-4e ro U6 L C4U En F-4 X: 20 9
P4 % 0. e- l m H0 H P4 H %

U ~ 0914o H U U b- X U O4 x (w H (4~ " -t ..
U Ol r- a CL4 U U P- E- P4 H U - 0

(A0 (D -4 0

P, E-4 r 4 0 3C 43: 04 WN 04 U~C 4 N N ANI0 9 J

0 L N 2 E U 2PI 0 4 Cl n : H *'4 N . N I4 2 n: U

F-4 F-4 E-4 H

127

I-



-', • ; - * , , v • , . '.. r . - * .-. ~. . ...-. .- .- i . F.. . - 1 - . . - . • -

%''p

H
H o E-

PI

I-C4

. -. 'u

a PC &4 H

02 2u

W~- E--E V

H P- U- r4EiQro a

-~ H0 M)Z

u 2N 0 zf E-4 Zr coX -M

C U H E I E- 1. 41 '0 H w -CC
Co . rr. Wt 0 rzn 94= l

0, F-4 P-4 a en C C.D Of -. 9 b-

Er, E- 0(n H =, W3 %

0 0 E-4 Vk4 C6 W L Hb 1 ' Z E-4
0E-4 0 C 0 E- En EnH E-4 iHC00 t

H Li w E' Cl E-4 M- H4 tn =~ E-
0 P1 04 a~ 0 NV)E w

3.- P4- EnQ -H H H~.

0 E-40 0 E~~~-4 ,, N E4 H o r

U, ~ ~ E Of2 U , 4 ~ Z -

0 A6 b4 0ri U U

9-e U N ~ 11 N~ W E- hi 1A4 0J M1 24

OA H- H - .P4U 14 H H- H H1 0~ &1

a'7'
PC ~ m u - 1 a - t

=- L OC 0 Nq NE-i0 " = =) v

~~~~~E z E i H L H -1 C: H 0 -E-

. . - .. o - - , - . .L- .i .o o . .0 ° o o . o -. 0 Li . EJ. O o... ° ~ ' - O H• . p o . . o - . o

L ~ -4 P4

H H H C.) ~ H l128

.7 i~ H ~ CJ C. N Cl : .



;_ 0 t

H4 u

C4 co~ Ca

H~ C4 H b C -

Q~~ ~ ~ 0 0W C M zC
E-E- UJ E- U

M4 e ~U N H z2FCC0 ~ 0 H p-
en 0 2 E-4 0C' w = =E-4 tCa ErI m 1.

U m 0
%4 0 E-02 W i P H a4J0 - 0 N -tc E- H w

%J ow 1 4 W&4 P34 fj ;a P4 U q6 X Ij a.
CD 4 x ~- Vz4 93 .4 Pi QH M 04 09 Uz~

H - U 04 U E- -4 C.

*. 0

Pc = Cl04 = m. %- % 0 t-

u ~ ~~~~ PU u 0U

l:) X: I
a4 0 E-4 F:



H 14 '4 N V) E-
u N- w0 &

0 M. HE

Pi 09u g gP

E-4 W E--4 M Z (n 4 0 0 W

0 H) w M4 H 4 H
E-4 M4 H= z = U C4 0 - N 0 I
s .. 4 C-. H4

Uo M -4 EA E-0 E4~ 4 0)* . . ~ '

0 5' 4 -i 2 ' o5-

Nz 0 .4 OH H w 04 N N H 4w -
H- H~ bd M0-ME- 0 0 W 1-4 W 'WM4

U) w N~ ' Q 0 - 1 E-4 E-4 -4 r4O M
E .-. .N s =-4 CO H-4 E soHE- U

H -- 0 w M LUN

..!..C9 m 1. A E,

U N N M E- E4
..- 4 UJ I& pq W4 W1 4 w '4 = = .) -4 U a P4 IA 4 1&1 r4 P 4

H H HM H C H H m) + P4 N H H HHI HwU U)

U)U

06

-" so4 A* 130 " o

0 s 4so

ws

P4 sq Q- WQ )o; x



L'

ti
0H

PW C) IM4 E-4 E :Q F
w 11. H H

PQ w-4 1.1
0 0 0 W

0 0 0 0 .0 u M U I .. 0 o fm

0 E Aw 0 - &.) 0 * U H 1-

E- E4 P6 W Er 0- D. a- u u 0 E ,M ,, H E-1
: w M = CQ = 4 El ' 4 M W- E-1 t4 A- mg0;z E U M E- U M H H E-4 E-4

W C W - H a / E- - En 14 (

E- H- E- E- 0' E- ZEva E n - 9 1
En V) C.4 V) ul mC. VA/ 1r. H4cW w c

17 ~r.4 + 
:
i U ~ H U ~ L 4 4 0 i

o E-1:~C F-~ '~1:. ZON H1-E-
NE-4 0L-. 114 UCi E- Z HE i

Flo.. N E-4 E0 E-r

0 H 0 - E i U) H ,- z

% 4 I- % >414 x a. P-4 u H U 4-

P4 W s,4 H u 4 ,1, U,

~~4t ft4 P4 ~ Enl n1. Owl o. 111 I .. ~ J .1.1 E--, a

Tq 1) 1"1 u ,. ." 0 ;4 C1 % . M 14 %'. H H a U Z

op C-4 U w U . a 4 Ow M :I 4 0 4
0 z P- 0 4 3 a

x.l- u NE4W P4 U 4 U L.u r

Ia.. 1-I

V). to C. n N U
OL-4 OC-Enrz H

." -.-. " , , ; U ,H--

- , . . " ." -4 " - "1 3, H H"N"U - - , ' U



V. T. -Y 7 ,71- F ww : l- F

E- 1P1 (,
HE

.- ~01 .. P -0 04
a4 O E -4

P4 -

HQ U r4
0 C4 E--A

E-4H E-4 M; z 2
z N 1 E-4 M H 0 L fP

.- 0 Q4 E-4 U o
VA, o 0 m 4 Z N u (4
un E-1 E-1 H Le) H~ 0:

H ca4 E -4 W NA M 0 W
O E-4 U) .0 w ,0..
a04 04' FL E-4 W

E- C4 .I WH 0
M) 24PQ0 t4 m 0 4 E-1 4.

w:o H ;1 0 = N W4N

H 4 M4 U U4

D4 W

0 0U tou

-'. 1Q N2

-" 0 0 0 . U E-
U4 %U NA D PI U P)N 4

x NP0 -4 14 z ~-4 0 % N

>4 H.-4 Q =0 C0 Q.~J U
E-1 u Cu >e, U ' M .

Q U WI -4 P.C

U4 P4 P.4 " A " W4 ac M4.iL ~ , ~
to 0$ 2"0 oc 00 oc x u Q u Q?

E- .r H 0.PDA ) X

132



1343

H. X4
C~l E-

rzz

pet a 0 94 C)u
0 = E- H"

W0 0 ECi IH.uu E-
00 CF-4 ~ FL4 00 H

a %- a W H z = q

1- cn u u~
H E-4 H q H I.E--' 0. gg

rA4 N w P.H
H 0 0 0

z .W 4 4 ) u )LU

0 4

W4 z

0

W - W)

r24 FCC P-I q- p

Z P P 4 P49 P- z -

C) U) H

r 0 0 C. ( .0
q4 o Z C 4 4> : 0 0 CNg. H -4 " 0 1

PQ4 4 N n w

u .4 . . *



E4

-4U

H 1-4

N a-4
ac 0) H-

C H CAHE N

N4 u u Z H4

N4 4 V) N 
U 2nV E- 4 Q

H pq H z1 U4
E- .4 U = U rA

u 0 4

01 4 0 t3- 0 E- E-

Un u z E-4 z 0 u >4

O N0 E- l H4 E-1 E-WIr

sC P-4 NH NO I -4

Q* H E- H- IkOg u c

uL R. ;H*14 1~?

0p
E- P. uI.

M. N

(n % CW - E i E- 4

lN s-4 NX Ol0 n ll--00 C. 0 0

rd (44 VI P4.

41 0 P. N14 0 p 00
U Q 0 3C 69 E-4 Q 04 M =~ H q '4 Z

96 a4 u HM = U- MN U HO PItU

~ 11.~ 00 0134



14E-4
"I-

o t0

Z N"

Z.~ P-!

0 H

P- W z c m 4 , 4 I
= c i-i 0 E-1 v)i

H C4.. -t C... 1

:c E-4 U L M .4 H

4J M E 4 H M* 0 H H 

", l 0 UC . E-IV

C) 0 z

H u 4 -i = m ~ E-- E4H N -4 C

pq < ~ M~ U) E ,. ~ ~ C El
,o m % E1 H , , 4 Ua 0 - 0 0.-E- U l0u

E-4 = H N.LeH Z Z Lo C-1

to
E-i
H -4

C-i m, u (N V E
W E-4 Uc %~' 4 l~

w ,. ., .r w 0 • --
q.4 P 1- -4 H E H P.. b tn

.4 -iH Z H " -4H L- r L4 4 .4
HU -HH4L0PL u~ H a o 0H .Q 14
U -4 0 :C N 0 o-4 P" 0 PA. 4 -!4 rN Um U L) >~.

UA 124A

P- OWI Wi P4C . 'A % N H ~ ~ -~I

N~ U ~ ~ '~o-4 U U U '-3 1 U Q )

135



P44

0. E-4

u u mc W

H = LI Q

m H 1- u E-

P4 u z 0 0

O H x - 4 -i E-4 H H EH-
'40>4I rn X - 0 LIE V)

44 4 E- u E-4 ru E
rt Er- n Z I M PQ=

wa 0 4 a4E-4 M H >4 MI C- H H H
ui &. U L4 4 ac IQd .. 04I

U~ F - I l I .

on -

E-; MI 0 00 - -Ku i4 1 % ( : PC 4OC Ia
a I- - 00 X 0 o- U 'Zx c -

% 1-4 4 -4 Q C4 m 0 >4 4 H C14 :. -
"4 4 r) u : u u P. i u Q136

s-4 14 4 -4 P- 1.4 X.



"4.

1:4-

4UQ

H U)E4 H ,

H 4 (%.
AA C4i W- C' U ) ) d

u E- l L E-4 H M l E- -4 H

H 0 .1 C0 E-0 0 It
E-4E- W >4) U U -

U C. E- X H- 0 -A w Oz - 0t
wl 0 x f") E4 H 134 Q 4 H 4 H C14) H
H. t4 . V 0MH n E- . - H 0 P -

viu 04W r H H~)H (0 xCt)(r. E-4 H

u~ W4
o~E P4 S-

P4 C4 P0 0) H a.

V). rj Pw .to ) 4Jtf(3 ) - E-i 4 4 % ?-1 4.

U 0- -- A 0 ~ to E-4 to 14 z H >44 Ei H

u u) 0 a ,LjU a

0- P- > J Q

-4 s- to .:m P4. 04 W (It 04 P

fig 04 ow m m i 1;

r00 00 ZA P7 r.;l ~ Q
V, U4 004 N I U Q

0 U N L UN

137U



00

z rA

H z
H: w NIHH

H i x E- U

He u H H

H 0 2. z U
PL ON4 Ka FA o

u 0 04 =E4N
= 0 Z 0Z H Z
W. 44~ H . P H H

E- 1-1 H z - Z rN
O U~ H1 = 0 w 0

N4 E- H u E-4 H z

E- N U- W 14 F- U r U 2
N~E- E- N Z -4N4

E-1 H Nf V) tA H Z - En U M m
I'4 M' 0 4 H 94 o-4 H PAI

~ N H Z H * .- Q~ * N H - -44

r% 10 0L .

rX H M NL - 4H t w
H H 0 E--4 W NCa .

4 P = 0 M o- N', -
H f4 N4 $'I sU 04o4 H A7

'; N4 P- H- o- -, $4H
Ow o4 0 - H N 0 0 . -:0 1. M

U U 0 U. P-N U x N U U W U P"
E- 0-

0 HH H ~ HP4
~~~~~~~- HA; - ~ H H ~ H . ~ .

o o ~ E 2~ 0U ~~ 9 21328



2.2"

io2

Q >4

V) 04 tl
u u-c-

N 0 H

042

N Er

U E.. u 4
C) PW mH Q -1"

C4 u 1- H
X Erf U En z U ! -

-t Q ,,- ~ E'H

- w z W Wl H z . E 0U
L Cl H 14 E- = -

U4 Q u 0 0 N 0 cH
0 H 2-0 0 E E4 0

0 U- W ~c -
CE U E 1- 0 2c -Q

H Z E- E

u- E- POL
2 HNC HO4 U QU I- u

u M

~~o H. E. tr I -
N. co 1., 44 ' 4 E-4 9 J b-

0 ~ -UU U4 1. NU Hj U i

u 4

U H x u Uu -

to H 0 ') N

139

"':-' :: :: :'-:'::':::!' ''. :":: : " ':: :" ' :'- - - .0-. .::: -. ' -:. ": ':'- H r : :: :: ::::: :::: :: :: ::: :..*::: ::: :: ":: :' : : .': :
.. . ', -: ' "' ,., ' . .. , '" .-. '- " .. . ' - ." - ': .."2 "j L .' " -" .' H. . .:' U-: ' "_ .. H. "'"L .'/I.. " " . " " .



L z

.%~

W

-9 -'

p 00

I2 H

U I H N

u 44 HH~

e - -Z P P-4
z H w 2 pa E-1 0 - 'A 4
H W u PL; M H z ~

-. . E- b4 -,u -
H = E-4 U E4/ wu

z-5" u 0 0o 04 4 = NHZ U .
04 P E- PW lz = M-4 94 0H H M
2 0..4 N 4- UI4 H -
W H E-1 E-0 0 3E 0 2 ZC H . -

0 P4 E- E4 H~ lm H H t

H F-4 tn P E-4 H O
r2 - 0 Ud U9 Ud m. W wU-

2 pq ri u NN ON .4 U A
W. W4 pq i. =. W ." b = W4 I-

..2- U U U E- H

4 2-

E-4
P4 E4 a

PC E4 44 uf U z
= 04c H m P4 m H- o4 W z;

r4 E-' U-~ P4 p 0.4 u4 s 4 %E-i 04. U P4

X L- %- % M -c " M 4 2 E-1 I-J % 04 M
04,- = 0-4 P4 = ,0 4 Ud P H o-I O = o4 P4 4 0 ,- o4 o4 -C
0 oO 4C U W " Q 0Ow U W4 U 0.. 4C'M k-i U ri ad U

"' 4 H 1-40

::I -. M P- U 0.. .4 ~ 1.4 1. ;M. 0.. 0 xH 4

Ui U z wN 0 Ncm P4 o

P4 U

140

.. . . ..... .. .. . . ... ..

. .. . . . . . . . . . . . . . . . . . . . . ..:. ..



P -7- - - - - ~ - V r' ~ .~. -

U- - 9 --.-- *'---9--

K3
I'.;

00
E-H

0: 0

0 ' 1-4 f)

ca 0

En n w u ;- E-4

I-i =) E- H rw
L) H- z 3c z HN4

a4 U Hu W4

V C) 4 ~ H E-4 E-4 (; r-- EH LO

u x i N ~ w H H- rL ;-j
2 o Ht =tr as CUtH

HO 4ZH M W ) -4 E- u e C
F- HIQ~ H 0- H L U 0 %

w P H % E-

:k bd E. H W HO4 wHO E-
r- U 'H M -4 u 04 En u H U)

Ac w L~ H H 2 le p

W. W. W4 Z4 x J P4 A P4 W k74 4 .J. VAJ VX4 i P

E- U OH " P- JH C/4 M i - H H H

I0 WE I o4~ 0 LHU)U Og -4 9
1-4 H X 04 E--4 E-4~

C- u E4 PL U U) %H' E- E-4 CN % - n tH0

4 0.. 0.~ P4 04 m u En 0. X 0 4 4 1-4~- % W % 9

P4 P-4H Ho- Q .r U U A
o QH o-4 ~ o4 P- ,u U a4 N " m044N L

oc H g PA~ 0 M 20 pC X. C- MC~

44 ' U U U E-1 U t-3)E U U~'

141

AW .. . . 9 . . *



.7 -

0

0.4 0rid 4 En A .-

r) E-4 z ... !- -

9 4 lz P-4 64
MH 4 - o-4 u X -i 0 L-

0 0 4 rz 1% o -4 o-
1. rD E- 00 H .4 m H
u ac 14 u o u E--' E- OH E-4

O dr 44 z 04 M E- P4 4 Z

CA W W be E-4 N ~
E- u4 4 U C z. u N .4 4 N 4M

EnH - s4 p r 0 V) W*
o& P1 i 4 6-=I C w 4 %

1.4 4 u uH Q U sUO.i 1 Qr

04 IM4n-

= t4 E-1- H = .U% %
NO P4P6 %P 4 Hfti N4 o4 = 4F-

PJ 4 V.. 0 N, s-4 OC P- t-C P4 > .409 94 a. r- c
H n~ z4 u- 0 u -Vic P4~ U4 0~ .. j.4r)

o-4 946' - ' 4 U9 4. W4 P4 3r.

PC~4 0 e-N .- t-4 0J ' .* aH;
P L- E- U ~ E-1 F-4 V nY W4 '"IJ. Q4 U(dp.4 ~ ~

>4 > :P4 U >-4 > U ~ .
>4 ~ ..

*, . H~ .... ~ 0 0~ 0~ ~ U U A14

142



F.- 7

0

z V)H
019

4u

HOi 0

pq H
0 P4 uz 4.

'4 z tDE-

E-4 H4 U-0

'4E 4z! U) 4 cc E-4 E-4

E-4 CEiZ0

co 94 E 4 E-4 z: H
C) U)lU)U H X

uU

AW E, N ra.u CF4 u E
E-4 ovC M Q Z

04 = U o U $1 H)M
u -4 mc p
W4 z m4 04 E- H dU )

W A o4 4 04 V) 4 14 E-1 04 > rA r. a4 r4 0Q p
og m4 HZ..0 140

u-PC P4U)Q EnHUc
E-4 E-4 f

0 OHP-
(D P4

143H ]



H H%

, -°

H

1-4 raE40U
L- 0 NL

N-U 2 U

Z u z V) 3
H- 0 H nE114C

4 0 H z H =

PC H~ P'4

z OH
H mi 1-4 Uu 0 ml A

w Cl) H ") ') U w = H

E-4 E- C l--4

4 0 H -- ,4 H ) '

o u o 0 r

E4 E-4-4 % % n 9 A 0 z 4 E- n A E
= H =I P4 0N C-) 0 >40 % rw p V- =0 P

M 4- Z Li04
e.* A- P4 1-gE4 so 1 4 t-4 1-4 0.

%g PI 0 0 Q 4144

;L .8 044 C

C4 04 z 4

0_ uO
_., . .H... . ..~1 . . .

%, .



0 04

40 m W C
H 0q u

o E) Z E- z NE
N 0 U04 C-I H .

'4 En H H) M O

W: m N H 0
E- U) W5- E"4

N ra HN U)

N W

g H0 OH 4 H Nm
H U Nq w- 5-4 m

Hr C4 W ) ~ .
rU tn - M24UE

SL % -U n %0

N 2 NV)U t4 =) p
0.4 014 0 PCU 5l U

U U sou P4 U 04 w N .u m mH X

OH w- H w

* U ~~ UH n 2U~~ n :E r- N U ~~:U .~ U M42 H 4.0 4 N 240 4 U 2
M) b4 W

145

1L



E-4.

rzI
IE.4

H U n

b44 M

m~ W4 H .

44H E-i C4-4 1-4 E-

0- z- w 4 ;HE

rz-l H -4 H 2 H H
114 M H 1 Jb1 I. L

E-4

E-4 PN

0'' E-1 E-

%~Q En00 % V#4

bg N E A4 PC4 P- 1-4 E- 0. r24~,~ V
M * 0- 0 H) CP4 a E-4M P Ef) rX4 U E- 0

% P a x 0- m0 04 P = P
o-4Z X- 0 C :4 Q ;w Q w 0- $c C4

0% Qw 0 4 m U Q 4 0146

PV.1

P4-
-~~e H ..9 - . . . .



I.A

-- I-

E-H

OE-4-i

;L4  A H
z aj w t E-4

-4 U V) U' E.;

E-- M- 0-
a4 H figE-4

OE-4 14n
E-4 z~

E- H-. H w E

E-1. I4 P 4 HL uL

"-4
* p4 CD4

x CL4
U')

*Q a PicH2b 0

0.40. % CL. F') W.. EU ) U E-4 r -4 U E-4
0 0- .1 -4 '-C 4 -4 = z %z4
X; (6C4 0 * u P' u... (n8 u4 .4 4 % 4 P! Q

~~~0 P4) i4 E 0 0-04 1
Q U U U AQ P-1 H-

S E-4 E- E-

147



oW4 4.4

occ Q ~E- 1 -

% > 4 H 1. -

% U' 04 0 0 04 W 6
U P-4 p W4

N -4 P E-.4 ti P4 ~ Do- 0A - ) E n V

m w = 0 M W 0 $O4 0 P4 L 0 U
AH C.) f. H P 04 xa P -

E-iHH
04J J

148

0c



Ei

UU,

4

*=

IH

u. V

;n u -0,o

NN Zq Elg El

• Iz

H '-

PC r-) MC w 0 U U tD M 04
P4NQ N "4 (4 Ei=n t ) E , C1 4 r -4 PQ 0,4 0 0 .

Ml N J En Q 40 J 4N a r

-w Ln r.) I-

E- (Z El C

Z a
Eal

14N,, ., .... . . .? : ., , ' ... , . -" ' -; -L ; -" -:C. .-, " ; .: -

U I - ha n llml i all- ~ tm lan



r.

(UCI) 0U.

M~ , E3 Le

0 ¢; ) .1Z

4J W 14 +JU

W 0 4-
W 4- ) 1iW
0. 0
r. 44 0 4
0 0 4

o~( 0 0

0, +j w
C.)°

oU U) 0

W~ 0

N 4
W- - E-4 . T 4J 44..

E-f F-4 tn E-1 0 1.400

C4 E-4 a) in U

OCR OW. v w

.. .. .. FCC a) C.
t-4 1) M

4-4 .1-w

0 0 41

44 0 4- U) (U

0 >- U

a) .O -4 0 -4
r ~~V) Z: w -4

0 r-i ) U) Q) Is

z E4U 0 4J- U.
;m P4 E. -4 W N r Q

4 0W4 04 W -

150



F-1-

K°

2q

rzi

0 z

U) V4 c rL

o H H--4

,.._n -, 0

0 N r

0-E-4 E a041~z. H .

EA.l cn t::, P-4 r. "
l tn 0 r.-4 H r H.. 9 1- 1.

W 0 W4 W

.',.
W 4 H DI L

F-44 0c

O~I2 I

E 4 q-4H l - H
m l W 42 0 Z

! tH
o , :

H~t- 3-H Zr -

0 0 E- or H W 04 OccE0 0 00 0 __ r4 0 2: =

\o m 0oW 0 = ~ 0 % L z 2 c-T m C5 > Hl. 4
:m -. ca H

0 0 0 0 0 0. . -. • ".z ", H -
E- N0 00 Y- ") H) e ' " W W
En rt' '.ciu .o ~

15 1'



rI I
OZC j

p 04

FC u W

2 ~24
uu

E-4.-

U- U C E-0C
H M1 E- W H

E, U E- E4 0 z E

E- E- =-

H V) u E-4 :N,4N

cx0 E-4 0 E
4 E- 1= -4 N

Q 0 P- H J0 q4

H 64 * H 6f -

X H P- be co 4 0
PQ W W N 1 En W~ H N~ H H

0 V. HA

H .CP u~ t H P4 M W4 2
O H4 P- H P4 #C

Do r 0 s- r
0 U 0c P. pi E-

E-4~ r- H * H olc L
H M H H rL P-4HbZ

.0 X 0- N P- H L

3c 0 H z UL4 rL4 H u -

um 04 r- - En .u W) Hu
-. 2 H H H 0 %0 H; V) -

S~ ~ rL En H H - ~wC.r

rz. 0% I ) H a; k -4 w - FCCz

152



lIST OF REYERENCES

1. Rosner, R. D., Packet S wi tchin4 -2morrows
Communications Tod~ , LINTIie LUT11g ulcfin-

2. Jordan, Larry E. and Churchill, Bruce, Communications
and Networking for thje I3 PC, Roer~~

3. Akscyn,,Robert M. and M~cCracken, Donald L., The ZOG
Approa c to Database Maraement, Cnat itr -Sciec
VerarThent, Carnee'.el7Ir li~rsity, iarch, 1984.

4. Cerational and or-anizationa. Plar, 'or the Cciumani
15-S LPuz5~tz SV-se,- C3N91-3
C onTr5 -3ff-uE1FF'fin a~UZI 375--r NV mbined Arms
Ccabatf6evelopnents Activity, January 30, 1994L.

* . Southeastern Center fcr Electrical Engineering
Education Inc, Internal Communicatiors --or t1he 0san
HKACC (Hardened TNZMErtltA.
Ta'lk, 1N MW1-iUE X7.-Kjisff~ff rnm, 6 ctober,
1983.

6. Mlitre Corporaticn, PENTANET--A Report of t-he Urited
States ki~r Force TcncI~a Pena' n

7. Mitre Corporation, Ease Sppo~rt Coiwunications:I
General System Descri Y-3-- _-5y_7.7-";
rU 1nsy, an~.P- V IE , March, 1983.

8. Tanenbaum, A. S. , CornpjtEr jetworks Prentlce-!,ail,

1981.

153



77., T. t.' 4 .r:

BIBLIOGRAPHY

Akscyn, Robert M. and McCracken, Donald L., ZOG and the USS
Carl Vinson: Lessons in System Development, ComputerF Science
Department Carnegie-Mellon University, March, 1984.

Metcalfe, Robert M. and Meyer, N. Dean, "Moving Ahead With
Local Nets", Computerworid, 1984.

15



I~ 7 7 T~ W~ A d'''''~ -~ . 4 ~ ~ ~ ~ 7 - * . .

INITIAL DISTliIEUTION LIST

No. Copies

1. Defense Technical Information Center 2
Cameron S tation
Alexandria, Virginia 223141

2. Library, Code 0 142 2
Naval bostqraduate School
Monterey, California 93943

3. Lt Roger D. Ja skct 1
44.8 Clemsfor Drive
Virginia Beach, Virginia 23456

4. HJTC/IX 2
A TN: Ca~t Haod W. Henry
Langley FB igna236E5

5. IIAF IMSO1
E1DG 16104
AT T1 11Sqt Hefner

Caval PIIelto, ae School
6. SAFIG/IIA1

A T: a0 Chucklangley FB, Virginia 236E5
7. Professor Hlichael G. Sovereign 10Department of Operations R~esearch, Code 74

F. rofA-essor Gordon E. Latta, Chairman1
Department of Mathematics, Code 53
Naval Post raduate School
Monterey, Klifornia 93941

£ tCcl JohinT. Mlks1
AT'TN: Code 39
Naval Pos ruate, School
Monterey, alifornia 93942

10. AFIT/CIRS1
Wright-Patterson AFB, Ohio 45433

155


